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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SURFACE ACOUSTIC WAVE (SAW) AND
BULK ACOUSTIC WAVE (BAW) DUPLEXERS
OF ASSESSED QUALITY -

Part 1: Generic specification
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comy
national electrotechnical committees (IEC National Committees). The object of IEC is to pramete interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications; Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-goveramental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with.the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement(between the two organizati

e formal decisions or agreements of IEC on technical matters express/ as/nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technicalh\cemmittee has representation fr

erested IEC National Committees.

C Publications have the form of recommendations for intern@tional use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content

blications is accurate, IEC cannot be held responsiblé _for the way in which they are used or fdq
Sinterpretation by any end user.

order to promote international uniformity, IEC Natiognal Committees undertake to apply IEC Public

trgnsparently to the maximum extent possible in their@ational and regional publications. Any divergence be

an
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This

IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the

C itself does not provide any attestation of\c¢onformity. Independent certification bodies provide conf
Eessment services and, in some areas, ;access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

liability shall attach to IEC or.itsydirectors, employees, servants or agents including individual exper
mbers of its technical committées and IEC National Committees for any personal injury, property dam
er damage of any nature Whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn t¢ the Normative references cited in this publication. Use of the referenced publicati
ispensable for the,Correct application of this publication.

ention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall' not be held responsible for identifying any or all such patent rights.
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IEC 62604-1 has been prepared by IEC technical committee 49: Piezoelectric, dielectric and
electrostatic devices and associated materials for frequency control, selection and detection. It
is an International Standard.

This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

e the term "multiplexer" has been added to Clause 3.

NOTE| In this document, SAW and BAW duplexers are treated simultaneously because both duplexers_are-used in
the same manner especially in mobile phones and have the same requirements of characteristics, test)ymethqd and
so on|

The fext of this International Standard is based on the following documents:

Draft Report on voting

49/1360/CDV 49/1375/RVC

Full information on the voting for its approval can be found in¢the report on voting indicated in
the apove table.

The language used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The“main document types developed by IEC are
descfibed in greater detail at www.iec.ch/publications.

A lis{ of all parts in the IEC 62604 series, published under the general title Surface acqustic
wave (SAW) and bulk acoustic wave{BAW) duplexers of assessed quality, can be found on the
IEC website.

The ¢gommittee has decided.that the contents of this document will remain unchanged untjl the
stability date indicated®on the IEC website under webstore.iec.ch in the data related tp the
speci|fic document. At\this date, the document will be

—

g¢confirmed,
e withdrawn,

—

gplaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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SURFACE ACOUSTIC WAVE (SAW) AND
BULK ACOUSTIC WAVE (BAW) DUPLEXERS
OF ASSESSED QUALITY -

Part 1: Generic specification

1 Scope

This [part of IEC 62604 specifies the methods of test and general requirements for,SAW and
BAW| duplexers of assessed quality using either capability approval or qualification appfroval
proce¢dures.

2 Normative references

The following documents are referred to in the text in such a way that seme or all of their conptent
constitutes requirements of this document. For dated references;-only the edition cited applies.
For pndated references, the latest edition of the referenced document (including| any
amendments) applies.

IEC 0027 (all parts), Letter symbols to be used in electrical technology

IEC #0050 (all nartc) Intarnational Elonstentechnical \Vocabhilary (availahla at
I[EC 60050 (all—parts),—International —Elgctrotechnical —\focabulary (available at
veonigoloetionndlo oo

IEC $0050-561, International electrotechnical vocabulary — Part 561: Piezoelectric, dielg¢ctric
and lelectrostatic devices and associgbed materials for frequency control, selection| and
detegtion

IEC 60068-1:2013, Environmental testing — Part 1. General and guidance

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC $0068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6,<Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 6006852-7, Basic environmental testing procedures — Part 2-7: Tests — Test Ga and
guidance: Acceleration, steady state

IEC 60068-2-13, Basic environmental testing procedures — Part 2-13: Tests — Test M: Low air
pressure

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2-17: Tests — Test Q:
Sealing

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic

(12 h

+ 12 h cycle)
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IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60068-2-45, Basic environmental testing procedures — Part 2-45: Tests — Test XA and
guidance: Immersion in cleaning solvents

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for

sold

devig

IEC ¢
rand

IEC ¢
IEC §
IEC ¢

IEC ¢
seled
cond

IEC ¢
Appa

IEC ¢
Elec
CD

IEC ¢
techn

IEC ¢
Hum

IEC ¢
Mach

rahih'fy, resistance to dissolution of metallization and to onlrlaring heatofsurface mol r;ﬁng
es (SMD)
0068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibrationy broadband

bm and guidance

0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp-heat, steady
0122-1, Quartz crystal units of assessed quality — Part 1: Generie specification
0617, Graphical symbols for diagrams (available at http//std.iec.ch/iec60617)

0642, Piezoelectric ceramic resonators and resonator units for frequency contro
tion — Chapter |: Standard values and conditions — Chapter |l: Measuring and
tions

0695-11-5, Fire hazard testing — Part 11-5 Test flames — Needle-flame test meth
ratus, confirmatory test arrangement and-guidance

0749-28%, Semiconductor device$~ Mechanical and climatic test methods — Pal
ostatic discharge (ESD) sensijtivity testing—direct-contact — Charged device model
— device level

1000-4-2, Electromaghetic compatibility (EMC) — Part 4-2: Testing and measure
iques — Electrostatic discharge immunity test

1340-3-12, Eléctrostatics — Part 3-1: Methods for simulation of electrostatic effe
hn body model (HBM) electrostatic discharge test waveforms

1340-321, Electrostatics — Part 3-2: Methods for simulation of electrostatic effe
ine model (MM) electrostatic discharge test waveforms

state

and
test

od —

t 28:
(B&-

ment

Cfs —

cts —

IEC 6276, Guidelines for the measurement method of noniinearity ror surrace acousltiC

(SAW) and bulk acoustic wave (BAW) devices in radio frequency (RF)

IEC 80000 (all parts), Quantities and units

ISO 80000 (all parts), Quantities and units

*__To be published-

2 wi

thdrawn

wave
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3 Terms, definitions, units and graphical symbols

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

ol
o7

O Onlic beoaaiain ]
oot T

L) PN 2NN
e oTOWSTTg— P TOT

° I AAAALAL L Py
(v Wy TS OTOTYT OO

3.1.1 General terms

3.1.1}1

surface acoustic wave
SA
acouptic wave, propagating along a surface of an elastic material, whese "amplitude dgcays
expopentially with the depth

[SOU

ranlal
Fepta

IEC ¢

3.1.1.2

surface acoustic wave filter
SAWfilter

filter |characterized by one or more surface acoustic wave transmission line or resgnant
elempents, where the surface acoustic wave_isZusually generated by an interdigital transdqucer
and propagates along a material surface

[SOYRCE:HEC60862-1:2003, 2242 \modified IEC 60862-1:2015, 3.1.1.2]

3.1.1]3

bulk|acoustic wave
BAW
acouptic wave, propagating‘inside an elastic material and then traversing the entire thickness
of thg bulk

Note 1 to entry: Thewave is excited by metal electrodes attached to both sides of the piezoelectric layer.

3.1.114

bulk|acoustic wave filter
BAW filter

filter Icharacterized by a bulk acoustic wave which is usually generated by a pair of electjodes
and propagates along a thickness direction

3.1.1.5

film bulk acoustic resonator

FBAR

thin film BAW resonator consisting of a piezoelectric layer sandwiched between two electrode
layers with stress-free top and bottom surface supported mechanically at the edge on a
substrate with cavity structure as shown in Figure 1 or membrane structure as an example

Note 1 to entry: This note applies to the French language only.
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Electrodes

N

N

—— Piezoelectric layer

Stop etching layer ——»

Substrate

-
AN
-+
Cavity

Upper electrode
/

IEC

/ Supporting
A layer
QV Piezoelectric material
Lower electrode N .
Supporting
substrate
IEC
a) — Back-side etched
Upper electrode
A ) . .
< Piezoelectric material
\i
\ % Airgap /
\ <~ o
Lower ode s .
\ upporting
Q substrate
2 IEC
b) — Front-side etched
Upper electrode
A _ . .
< Piezoelectric material
y
/4 % Airgap \
Lower electrode
o
Supporting
substrate
IEC
c) — Sacrificial-layer etched
Figure 1 — FBAR configuration
3.1.1.6
solidly mounted resonator
SMR

BAW resonator, supporting the electrode/piezoelectric layer/electrode structure by a sequence
of additional thin films of alternately low and high acoustic impedance Za with quarter
wavelength layer, and these layers act as acoustic reflectors and decouple the resonator
acoustically from the substrate, as shown in Figure 2 as an example
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Electrodes \x‘

\ *+—1—Piezoelectric layer

Low impedance layer

]’ Al4 reflector layers

High impedance layer
7 Ll PA

Substrate

IEC

Upper electrode

=< Piezoelectric material

Lower electrode

/.

LN{

Lower Z, layer / S—_ HigherzZ ayer

™~

[ 4

A\

Q @\ Supporting
QQ substrate
N

IEC

Figure 2 — SMR configuration

f the

3.1.2 Response characteristics related terms

3.1.2,1

reference frequency

frequency defined by the spécification to which other frequencies may be referred
[SOURCE:1EC-80862<4:2003,2-2.2.3 IEC 60862-1:2015, 3.1.2.3]

3.1.2.2

insertion attenuation

logarjithmic tatio of the power delivered directly to the load impedance before insertion @
duplgxer tothe power delivered to the load impedance after insertion of the duplexer
[SOUREEHESH(6862-4+26803—2 22 6 C66862-+26453+26modified—tn—the—definition,
"filter" has been replaced with "duplexer".]

3.1.2

3

nominal insertion attenuation
insertion attenuation at a specified reference frequency

[SOURCE:-EC-60862-1:2003, 2227 |[EC 60862-1:2015, 3.1.2.7]

3.1.2

4

relative attenuation
difference between the attenuation at a given frequency and the attenuation at the reference

frequ

ency
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[SOURCE:-EC-60862-1:2003,2.2.2.8 IEC 60862-1:2015, 3.1.2.8]

3.1.2
pass

5
band

2022

band of frequencies in which the relative attenuation is equal to or less than a specified value

[SOURCE:-EC-60862-1:2003,2-2-2-9 IEC 60862-1:2015, 3.1.2.9]

3.1.2
pass
sepa
spec

[SOU

3.1.2,

.6
bandwidth

ration of fraauencies betweaen which the ralative atteniuiation is aaual to or lass t
< |

fied value
RCE:1EC60862-1:2003,2.2.210 IEC 60862-1:2015, 3.1.2.10]

7

pass| band ripple

maxi

[sou

3.1.2,

mum variation in attenuation characteristics within a specified pass\band
RCE:-1EC680862-1:2003,2.2.2.11 |[EC 60862-1:2015, 3.1.2,14]

8

minimum insertion attenuation

minir
[SOU

3.1.2
maxi
maxi

[sou

3.1.2
stop
band
value

[sou

3.1.2
stop

hum value of insertion attenuation in the pass band
RCE:1EC60862-1:2003, 22213 IEC 60862:1:2015, 3.1.2.13]

.9
mum insertion attenuation
mum value of insertion attenuation in“the pass band

RCE:1EC-60862-1:2003,2-2:244 |IEC 60862-1:2015, 3.1.2.14]

.10
band
of frequencies inswhich the relative attenuation is equal to or greater than a spe

RCE:1EC460862-1:2003,2-2.245 IEC 60862-1:2015, 3.1.2.15]

.11
bandwidth

sepa

cified

an a

ration of frequencies between which the relative attenuation is equal to or greater th

specified value

[SOURCE:-EC-60862-1:2003,2.2-2-16 |IEC 60862-1:2015, 3.1.2.16]

3.1.2
stop

A2
band rejection

minimum relative attenuation at a specified stop band

[SOURCE: IEC 60862-1:2015, 3.1.2.17]
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3.1.2.13

group delay

time equal to the first derivative of the phase shift, in radians, with respect to the angular
frequency

[SOURCE:-EC-60862-1:2003,2.2.248 IEC 60862-1:2015, 3.1.2.19]

3.1.2.14
trap frequency
specified frequency at which the relative attenuation is equal to or greater than a specified value

[SOURCE:1EC-60862-1:2003,2.2.2.21 IEC 60862-1:2015, 3.1.2.22]

3.1.2115
trap pttenuation
relative attenuation at a specified trap frequency

[SOURCE:-EC-60862-1:2003, 22222 |IEC 60862-1:2015, 3.1.2.23]

3.1.2/16

trangition band
band| of frequencies between the cut-off frequency and the, n€arest point of the adjacent|stop
band

[SOURCE:EC-60862-1:2003,2.2.2.23 IEC 60862-1:2015, 3.1.2.24]

3.1.2117
reflectivity
dimepsionless measure of the degree of mismatch between two impedances Z, and Z,;:

Za_Zb
Za+Zp

wherg Z, and Z, represent, respectively, the input and source impedance or the output and load
impefance

Note {1 to entry: The absolute value of reflectivity is called the reflection coefficient.

[SOYRCE: IEGC80862-1:2015, 3.1.2.25]

Za_Zb

20leg 17 2|
a

dB

[SOURCE:-EC-60862-1:2003,2-2-2- 25, modified IEC 60862-1:2015, 3.1.2.26]

3.1.2.19
input level
power, voltage or current value applied to the input port of a duplexer/diplexer/multiplexer
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[SOURCEAE&@QB@MOO%—LLLL}ZQ IEC 60862-1:2015, 3.1.2.30, modified - In the
definition, "input terminal—pair of a filter" has been replaced W|th "input port of a
duplexer/diplexer/multiplexer".]

3.1.2.20
output level
power, voltage or current value delivered to the load circuit

[SOURCE: : r
with-"load cirouit". IEC 60862-1:2015, 3.1.2. 31]

3.1.2.21
nominal level
powdr, voltage or current value at which the performance measurement is specified

[SOURCE:-EC-60862-1:2003,2.2.2.34 IEC 60862-1:2015, 3.1.2.32]

3.1.2.22

input impedance
impefance presented by the duplexer/diplexer/multiplexer to the signdl source when the-eptput
is other ports are terminated by a specified-tead impedance

[SOYRCE:—EC-60862-1:2003—2.2.2.32 |EC 60862-1:2045, 3.1.2.33, modified — In the
definjtion, "filter" has been replaced with "duplexer/dlplexer/muIt|pIexer "the outppt is
terminated" with "the other ports are terminated", and)"a specified load impedance" with "a
speclfied impedance".]

3.1.2.23

output impedance
impefdance presented by the duplexer/diplexer/multiplexer to the load when the-inputis pther
ports| are terminated by a specified-sogéce impedance

[SOURCE:—EC-60862-1:2003,-222-33 |EC 60862-1:2015, 3.1.2.34, modified — In the
definjtion, "filter" has been . feplaced with "duplexer/d|pIexer/muIt|pIexer "the inplt is
terminated" with "the other ports are terminated", and "a specified source impedance" with "a
specified impedance"]

3.1.2024
termjnating impedance

impefdance presented to the duplexer/diplexer/multiplexer by the source or by the load

[SOURCE:)IEC 60862-1:2015, 3.1.2.35, modified — In the definition, "filter" has been replaced
with [duplexer/diplexer/multiplexer”.]

3.1.2.25
balanced RX port
RX port between two terminals having equal amplitudes and 180 degree different phases

3.1.2.26

operating temperature range

range of temperatures, over which the SAW or BAW duplexers will function while maintaining
its specified characteristics within specified tolerances

[SOURCE:—EC-60862-1:2003—2-2237 |EC 60862-1:2015, 3.1.2.38, modified — In the
definition, "SAW filter" has been replaced with "SAW or BAW duplexers".]
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3.1.2.27

intermodulation distortion

IMD

non-linear distortion of a device response characterized by the appearance of frequencies at
the output which is equal to the differences (or sums) of integral multiples of the two or more
component frequencies present at the input

[SOURCE:—EC-60862-1:2003,—2-2.2.44 |EC 60862-1:

2015, 3.1.2.42—modified——The
'S AW N a HET=

5 r=rrn
on"IMPDP" h heen dded n—the definition
atio Vi a ® acaea-

Note {1 to entry: This note applies to the French language only.

vrdepired-inputfrequency-thatis-converted-to-thereceivingfrequency-{fg)by-subtracting-itfrom
twicd the transmitting frequency (2/7)

fom=2f1—7/r

3.1.2.28

isolation

isolation from TX port to RX port

leakdge power ratio from the TX port to the RX port infa)duplexer

Note {1 to entry: Figure 3 c) gives an example of isolation¢response.

unuskd nart of tha radio snectrum hetween radio bands  for the nurnose of nrevahnting
tHUSpe—/pait—o—the1aaio—Spectrd DetWee 2CHO——3AGS,—FoF— e puUpoSe—or—preven 9

3.1.3 SAW and BAW duplexers related terms

3.1.3]1

duplexer
devide used in the frequency division duplex system, which enables signals to be received and
transmitted through(a,common antenna simultaneously

3.1.312
diplexer
devide which separates composite signals into two parts of two frequency domains

Note Ttoemntry——ThisTambe usedto combime sigmats i two frequency dommaiTs iTTto composite signars, mreverse.

3.1.3.3

multiplexer

device in which some duplexers or filters are combined to one duplexer, which enables signals
to be received and transmitted through a common antenna simultaneously

3.1.3.4
TX filter
filter used in a transmitter part to eliminate unnecessary signals

Note 1 to entry: This is a basic part of a duplexer.

Note 2 to entry: Figure 3 a) gives an example of TX filter response.
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3.1.3.5
RX filter
filter used in a receiver part to eliminate unnecessary signals

Note 1 to entry: This is a basic part of a duplexer.

Note 2 to entry: Figure 3 b) gives an example of RX filter response.

3.1.3/6

stregs migration
phenpmenon of electrode defect caused by stress corresponding to distortion-pfopertiogal-te
positlvely correlated with the input power in the resonator

3.1.317
breakdown
phenpmenon of failure by insulation breakdown when applying high-power
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|fR|

Frequency
IEC

Attenuation | (dB)

-
-4

a) Basic TX filter response example of SAW and BAW duplexers

IfRI

L]

Frequency
IEC

Attenuation (dB)

-
-4

b) Basic RX filter response example of SAW and BAW duplexers

AIfRI

ILI\/.\/_'

»

Frequency
IEC

Attenuation (dB|)

-
-

c) Basic isolation response example of SAW and BAW duplexers

Figure 3 — Frequency response of SAW and BAW duplexers

3.2 Units and graphical symbols

Units, graphical symbols, letter symbols and terminology shall, wherever possible, be taken
from the following International Standards:
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— |IEC 60027 (all parts);
— |IEC 60050-561;

- |IEC 60617;

— |EC 60642;

- |IEC 60122-1;

— |EC 80000;

— 1S0 80000.

4 Orderofprecedenceofdocuments

Whefe any discrepancies occur for any reason, documents shall rank in the following-order of
prece¢dence:

— the detail specification;

—

He sectional specification;
— the generic specification;

— apy other international documents (for example, of the IEC) to which reference is made.

The $ame order of precedence shall apply to equivalent national documents.

5 Preferred values for ratings and characteristics

5.1 General

=)

Valugs should be chosen from 5.2 to 5.8 unless otherwise stated in the detail specificatio

5.2 | Nominal frequency bands

Tablg 1 shows the frequency allocation of typical UMTS bands.

Table 1 — Frequency allocation of typical UMTS bands

Band Transmitting frequency Receiving frequency
(MHz) (MHz)
I 1920 to 1980 2110t0 2170
I 1850to 1910 1930 to 1 990
I 1710to 1785 1805 to 1 880
\% 1710to 1755 2110to 2 155
V 824 to 849 869 to 894
VIl 880 to 915 925 to 960

5.3 Operating temperature ranges, in degrees Celsius (°C)
-45 to +125

-40 to +85

-30 to +85

-20 to +75

-20 to +70

-10 to +60
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e 0

to +60

Other temperature ranges may be used but the lowest temperature should be not lower than —
60 °C and the highest temperature should not exceed 125 °C.

5.4

Climatic category

e 40/085/56 (climatic categories are given in accordance with Annex A of IEC 60068-1:2013):
for ceramic enclosures.

For requirements where the operating temperature range of the SAW and BAW duplexers
is greater than -40 °C to +85 °C, a climatic category consistent with the operating

tg

o 2
fq

5.5

(4 00

mperature Tange shattbespectified:

D/085/21 (climatic categories are given in accordance with Annex A of IEC 60068-1:2
r plastic packages.

Bump severity

0 + 10) bumps at 400 m/s2 peak acceleration in each direction, along three mu

perpendicular axes (see 8.6.5).

Puls¢ duration: 6 ms.

5.6
a)
10 4
0,74

Vibration severity
Sinusoidal

1z to 55 Hz

mm displacement amplitude

(peak value) 30 min in each of three

55 K
100

10 h
1,5

mutually perpendicular axes
1z to 500 Hz or 55 Hz to 2 000 Hz at 1 octave/min (see 8.6.6)

m/s2 acceleration amplitude

(peIk value)

r
1z to 55 Hz
mm displacement amplitude

(peak value) 30 min in each of three

mutually perpendicular axes

D13):

ually

55 Kz to 2°000 Hz at 1 octave/min (see 8.6.6)

200|m/s%-acceleration amplitude

(peak—vratue)

b) Random

(19,2 m/s2)2/Hz between 30 min in each of three

20 Hz to 2 000 Hz mutually perpendicular axes

62 m/s2 acceleration at 1 octave/min (see 8.6.6)
or

(19,2 m/s2)2/Hz between 30 min in each of three

20 Hz to 2 000 Hz mutually perpendicular axes

196 m/s2 acceleration at 1 octave/min (see 8.6.6)

or
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(48 m/s2)2/Hz between 30 min in each of three
20 Hz to 2 000 Hz mutually perpendicular axes
314 m/s? acceleration at 1 octave/min (see 8.6.6)

5.7 Shock severity

1 000 m/s2? peak acceleration for 6 ms duration; three shocks in each direction along three
mutually perpendicular axes (see 8.6.7), half sine pulse, unless otherwise stated in the detail
specification.

5.8 | Fine leak rate
D=1 Pa cm3/s (10-6 bar cm?3/s);
D=3 Pa cm3/s (10-8 bar cm?3/s).

—_—

—_—

6 Marking

6.1 Duplexer marking

Surfdce acoustic wave and bulk acoustic wave duplexers shall’ be clearly and durably marked
(see 8.6.17) along with items a) to g) in the order given below and, if possible, with as many of
the remaining items as considered necessary:

pe designation as defined in the detail specification;

T 9
~ ~
S =

bminal frequency in megahertz (MHz);

par and week of manufacture;

a o
R
3 <

ark of conformity (unless a certificate,of conformity is used);

D
N—

—h

Q

ctory identification code;
f) manufacturer’s name or trademark;

rminal identification (if applicable);

O «Q
~ ~
Q

bsignation of electrical connections (if applicable);
i) serial number (if applicable);

j) surface mounted.device classification (if applicable).
Whele the availablé surface area of miniature SAW and BAW duplexers imposes practical |imits

on the amountief-marking, instructions on the marking to be applied shall be given in the detail
specfification,

6.2 |Package marking

The primary packaging containing the SAW and BAW duplexers shall be clearly marked with
the information listed in 6.1, except item g), and electrostatic sensitive device identification
where necessary.

7 Quality assessment procedures

71 General

Two methods are available for the approval of SAW and BAW duplexers of assessed quality:
capability approval and qualification approval.
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7.2 Primary stage of manufacture

The primary stage of manufacture for a SAW or BAW duplexer is the final surface cleaning of
substrates.

7.3  Structurally similar components

The grouping of structurally similar SAW and BAW duplexers for the purpose of qualification
approval, capability approval and quality conformance inspection shall be prescribed in the
relevant sectional specification.

7.4 [ Subcontracting

Thesg procedures shall be in accordance with the specified quality assessment system”

Howgver, the final surface cleaning of the substrate and all subsequent pracesses shall be
carrigd out by the manufacturer to whom approval has been granted.

7.5 | Incorporated components

Whele the final component contains components of a type coveredyby a generic specification
in the IEC series, these shall be produced using the normal IEC release procedures.

7.6 | Manufacturer’s approval

To optain the manufacturer’s approval, the manufacturer shall meet the requirements df the
specffied quality assessment system.

7.7 | Approval procedures
7.71 General
To qualify a SAW or BAW duplexen, either capability approval or qualification appfoval

proceédures may be used. These procedures conform to those stated in the specified quality
assegsment system.

7.7.2 Capability approval

Capdbility approval is(appropriate when structurally similar SAW and BAW duplexers basg¢d on
comrmon design rulésjare fabricated by a group of common processes.

Undqgr capabijtity. approval, detail specifications fall into the following three categories:

a) Capability qualifying components (CQCs)

Al detail specification shall be prepared for each CQC. It shall identify the purpose qf the
CQC and include all relevant stress levels and test limits.

b) Standard catalogue items

When a component covered by the capability approval procedure is intended to be offered
as a standard catalogue item, a detail specification complying with the blank detail
specification shall be written.

c) Custom built SAW and BAW duplexers
The content of the detail specification shall be by agreement between the manufacturer and
the customer in accordance with the specified quality assessment system.

Further information on detail specifications is contained in the sectional specification.
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The product and capability qualifying components (CQCs) are tested in combination and
approval given to a manufacturing facility on the basis of validated design rules, processes and
quality control procedures. Further information is given in 7.8 and in the sectional specification.

7.7.3 Qualification approval

Qualification approval is appropriate for components manufactured to a standard design and
established production process and conforming to a published detail specification.

The program of tests defined in the detail specification for the appropriate assessment and
severity level applies directly to the SAW or BAW duplexer to be qualified, as prescribed in 7.9
and the sectional specification.

7.8 | Procedures for capability approval
7.8.1 General

The [procedures for capability approval shall be in accordance with the specified quality
assegsment system.

7.8.2 Eligibility for capability approval

The manufacturer shall comply with the requirements of thé-/specified quality assessment
systgm and the primary stage of manufacture as defined in-%.2.

7.8.3 Application for capability approval

In orIer to obtain capability approval, the manufacturer shall apply the rules of procedure given
in the specified quality assessment system.

7.8.4  Granting of capability approval

Capdbility approval shall be granted™when the procedures in accordance with the spetified
quality assessment system have been successfully completed.

7.8.5 Capability manual

The [contents of the description of capability manual shall be in accordance with the
requirements of the sectional specification.

The ¢apability manual shall be treated as a confidential document. The manufacturer may | if he
so wishes, disclose part or all of it to a third party.

7.9 | Procedures for qualification approval

7.9.1 General

The procedures for qualification approval shall be in accordance with the specified quality
assessment system.

7.9.2 Eligibility for qualification approval

The manufacturer shall comply with the requirements of the specified quality assessment
system and the primary stage of manufacture as defined in 7.2.

7.9.3 Application for qualification approval

In order to obtain qualification approval, the manufacturer shall apply the rules of procedure
given in the specified quality assessment system.
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7.9.4 Granting of qualification approval

Qualification approval shall be granted when the procedures in accordance with the specified
quality assessment system have been successfully completed.

7.9.5 Quality conformance inspection

The blank detail specification associated with the sectional specification shall prescribe the test
schedule for quality conformance inspection.

7.10 Test procedures

The fest procedures to be used shall be selected from Clause 8. If any required testiig not

inclugled, then it shall be defined in the detail specification.

U7

7.11| Screening requirements

Whele screening is required by the customer for SAW and BAW duplexers, this shgll be
specified in the detail specification.

7.12| Rework and repair work
7121 Rework

Rewqrk is the rectification of processing errors and shall net be carried out.

7.12]2 Repair work

Repdir work is the correction of defects in a component after release to the customer.

Components that have been repaired can, no longer be considered as representative df the
manufacturer's production and may not’be released under the specified quality assessment
systgm.

7.13| Certified records of released lots

When certified records of released lots (CRRL) are prescribed in the sectional specificatign for
qualification approval andare requested by the customer, the results of the specified tests|shall
be symmarized.

7.14| Validity of.release

SAW|and BAW/duplexers held for a period exceeding two years following acceptance inspection
shall|be reinspected for the electrical tests detailed in 8.5.1 with a sample tested as descfibed
in 8.%.3/prior to release.

7.15 Release for delivery

SAW and BAW duplexers shall be released in accordance with the specified quality assessment
system.

7.16 Unchecked parameters

Only those parameters of a component which have been specified in a detail specification and
which were subject to testing can be assumed to be within the specified limits. It should not be
assumed that any parameter not specified will remain unchanged from one component to
another. Should it be necessary for further parameters to be controlled, then a new, more
extensive, detail specification should be used. The additional test method(s) shall be fully
described and appropriate limits, acceptable quality limits (AQLs) or defects per million and
inspection levels specified.
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8 Test and measurement procedures

8.1

General

2022

The test and measurement procedures shall be carried out in accordance with the relevant

detail specification.
8.2 Test and measurement conditions
8.2.1 Standard conditions for testing
Unle§s otherwise specified, all tests shall be carried out under the standard atmospheric
cond|tions for testing as specified in 4.3 of IEC 60068-1:2013:

Terlperature 15 °C to 35 °C

Relative humidity 45 % to 75 %

Air pressure 86 kPa to 106 kPa

(860 mbar to 1 060 mbar)

In chse of dispute, the referee conditions are:

Terlperature 25°Cx1°C

Relative humidity 48 % to 52 %

Air pressure 86 kPa to 106.kPa

(860 mbar to 1060 mbar)

Before measurements are made, the SAW or BAW-\duplexer shall be stored at the measpring
tempgrature for a time sufficient to allow the SAW,or BAW duplexer to reach thermal equilibfium.
Controlled recovery conditions and standard-conditions for assisted drying are given in 4.4 of
IEC 60068-1:2013.
The ambient temperature during the ‘measurements shall be recorded and stated in thg test
repoit.
8.2.2 Precision of measurement
The [imits given in detail\specifications are true values. Measurement inaccuracies shall be
taken into account when evaluating the results. Precautions shall be taken to reduce
meagurement errors_to a minimum.
8.2.3 Precautions
8.2.3]1 Measurements
The measurement circuits shown for specified electrical tests are the preferred circuits| Due

allowance shall be made for any loading effects in cases where the measuring apparatus
modifies the characteristics being examined.

8.2.3

.2 Electrostatic sensitive devices

Where the component is identified as electrostatic sensitive, precautions shall be taken to
prevent damage from static charge before, during and after test (IEC 61000-4-2 applies).

8.24

Alternative test methods

Measurements shall preferably be carried out using the methods specified. Any other method
giving equivalent results may be used except in case of dispute.
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NOTE By “equivalent” is meant that the value of the characteristic established by such other method falls within the
specified limits when measured by the specified method.

8.3
8.3.1

Visual inspection

General

Unless otherwise specified, external visual examination shall be performed under normal
factory lighting and visual conditions.

8.3.2

Visual test A

The
work

8.3.3
The

detelfioration likely to impair satisfactory operation. The marking shall be legible.

8.4

The dimensions shall be measured and shall comply with the specified values.

8.5
8.5.1
8.5.1
The

the t
nece

The
meth
the a

port dlevice, it is recommeénded to use multi-port network analyzers. Figure 4 shows a sche

diagn

How
char
termi
be-ud

manship and finish are satisfactory. The marking shall be legible.

Visual test B

SAW or BAW duplexer shall be visually examined. There shall be no corrosion or

Dimensions test

Electrical test procedures
S-parameters measurement

.1 Principle of measurement

ermination condition between the duplexer and the equipment has to be conside
Ssary.

measurement method shallbe basically performed in accordance with the measure
pd of IEC 60862-1. However, in the evaluation of the duplexer, the instructions giv

am of a 4-port network analyzer, as an example.

ver, a conventional 2-port network analyzer can also be used for measuring
cteristics:between any two ports chosen from three ports of the duplexer with a
nation ef-the unchosen port.-A-vectorvoltmeterorotherduplexertestequipmentcan
led instead of the network analyzer.

SAW or BAW duplexer shall be visually examined o ensure that the condjition,

bther

simplest and most popular method of testing SAW and BAW duplexers is to use a multi-
port metwork analyzer. The system impedance of such equipment is usually 50 Q and, there

fore,
ed if

ment
en in

pplication notes from the-manufacturer should be considered. Since the duplexer is a multi-

matic

the
50 Q

Figur

e 4 SsNOwS a schemaliCc diagram of duplexer characteristiCs, as an example. I he scatt

ering

matrix elements, i.e., S-parameters, S4,, S34 and S35, are complex numbers and correspond to

TX characteristics, RX characteristics and isolation between TX and RX ports, respectively, in
this case.
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Network analyzer

Source

7

(@)
Port 1 [] Port 2 D Port 3 I.H Port 4

Transfer switch

e,
Ky

Ant. ™
— L —
Duplexer
——
RX

IEC
Figure 4 — S-parameters measurement

8.5.1|.2 Duplexer test fixture

Duplgéxers sometimes have terminating impedance different from that of the equipment syjstem
impefdance. In these cases, thelimpedance matching networks are necessary in the test fixture,
or fof calculation of impedaneée transformation.

Any port of the test fixture shall be well-shielded from the other ports.

8.5.1|.3 Measurement method

Before connecting the duplexer test fixture, a calibration of the network analyzer shall be
in ordler, fo )¢liminate systematic error in the network analyzer, cable and connectors. Thg full
thred-part calibration technique may be the best method to compensate for systematic
(e . AR : DA X nce.
normally 50 Q, and through standards at the ends of test cable connectors and storing the
measured values for correction of duplexer impedance measurement.) After calibration, connect
the duplexer test fixture at the place indicated in Figure 4. Connect a duplexer to the test fixture,
then a scattering matrix (S-parameters) of the duplexer can be achieved from the network
analyzer.

8.5.1.4 Insertion attenuation, return attenuation and isolation measurement

Insertion attenuation, return attenuation and isolation of a duplexer can be calculated from the
measured scattering matrix (S-parameters). If terminating impedances of all ports of the
duplexer under test are equal to the system impedance of the test equipment, calculation is
very simple such as,

Insertion attenuation between TX and antenna ports -20 log|S4,| dB
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Insertion attenuation between antenna and RX ports -20 log|S34| dB
Isolation between TX and RX ports -20 log|S35,| dB
Return attenuation of porti (i = 1,3) -20 log|S;;| dB
8.5.1.5 Phase and group delay measurement

Phase of any transmission or reflection characteristic can be calculated from the related
complex S-parameters. Group delay can be determined using the phase difference between two
measuring frequencies as described in 8.5.4.1 of IEC 60862-1:20032015.

8.5.
IEC 62761 applies.

8.5.

2 Intermodulation distortion measurement

3 Insulation resistance

Insulption resistance shall be measured by means of direct voltage as specified in the detail

specification. This voltage is applied between:

a)
b)

the terminations;
the terminations connected together and the metal portion,of.the case (if any).

Insulption resistance shall be not less than the value specified in the relevant detail specification.

8.5.

4 Voltage proof

The fuplexer shall pass the following tests without evidence of arcing, flashover, insulation

breakdown or damage.

An alternating voltage of specified value shall be applied for a period of 5 s between:

a)
b)

8.6

8.6.
8.6.

the terminations;

the terminations connected together and the metal portion of the case (if any).
Mechanical and environmental test procedures
1 Sealing tests (non-destructive)

1.1 Gross leak test

This test shall‘be-performed in accordance with the procedure specified in test method 1 or 2

of Test Qc of JEC 60068-2-17.

a)

b)

Method 1

T iH | [y ol ol 4 ol tlo £ I 4l 4 [ d
IS TIYuIiu- oliait T UTyydossTU Waltl altu T PITcoosurc UT all dUDUVE UTT WalTl oSlidil UT 1T uce

to 8,5 kPa (85 mbar) or less, and it shall not be necessary to drain or remove the specimen
from the water before breaking the vacuum.

Method 2
The detail specification shall define the temperature at which the liquid shall be maintained.

The immersion time shall be 30 s, unless otherwise specified in the relevant detail
specification.

During the test there shall be no evidence of leakage of gas or air from the inside of the
SAW or BAW duplexer. The continuous formation of bubbles shall be evidence of leakage.

After the test, there shall be no visible damage to the duplexer.
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8.6.1.2 Fine leak test

The test shall be performed in accordance with 6.4, Test method 1 of Test Qk of
IEC 60068-2-17:1994.

Unless otherwise stated in the detail specification, the pressure in the pressure vessel shall be
200 kPa (2 bar). However, the pressure shall be chosen so as not to cause mechanical damage
to the device under test.

The maximum leak rate shall not exceed the value stated in 6.6 of IEC 60068-2-17:1994, unless
otherwise stated in the detail specification.

8.6.2 Soldering (solderability and resistance to soldering heat) (destructive)
8.6.2.1 Solderability

This fest shall be performed in accordance with Test Td of IEC 60068-2-58 for surface moujnting
devides. The terminations shall be examined for good wetting.

8.6.2.2 Resistance to soldering heat

This fest shall be performed in accordance with Test Td of IEC 60068-2-58 for surface moujnting
devides.

8.6.3 Rapid change of temperature: severe shock‘by liquid immersion (non-
destructive)

The test shall be performed in accordance with TestNc of IEC 60068-2-14. The duplexers|shall
be sybjected to one cycle in a downward direction from (98 + 3) °C for 15sto (1 + 1) °C fof 5 s.

8.6.4 Rapid change of temperature with prescribed time of transition (non-
destructive)

The fest shall be performed in accordance with Test Na of IEC 60068-2-14.

The Ipw and high test chambgrjtemperatures shall be the extreme temperatures of the operjating
range stated in the detail specification.

The BAW or BAW duplexer shall be maintained at each extreme of temperature for 30| min,
unlegs otherwise specified in the detail specification.

The $AW or, BAW duplexer shall be subjected to five complete thermal cycles and then exposed
to standard.atmospheric conditions for recovery for not less than 2 h.

8.6.5—Bump{destruetive)
The test shall be performed in accordance with Test Ea of IEC 60068-2-27.
NOTE Bump test means repetitive shock test in comparison with non-repetitive shock test specified in 8.6.7.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which the bump is to be applied shall include:

— an axis perpendicular to the base of the SAW or BAW duplexer;
— an axis parallel to the base of the SAW or BAW duplexer.

The degree of severity shall be as stated in the detail specification.
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8.6.6 Vibration (destructive)
8.6.6.1 Vibration (sinusoidal) (SAW or BAW duplexer not operating)

The test shall be performed in accordance with Test Fc of IEC 60068-2-6.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which the acceleration is to be applied shall include:

— an axis perpendicular to the base of the SAW or BAW duplexer;
— an axis parallel to the base of the SAW or BAW duplexer.

The jiegree of the severity shall be stated in the detail specification.

8.6.6.2 Vibration (sinusoidal) (SAW or BAW duplexer operating)

The fest shall be as specified in 8.6.6.1, except that during the test, the 'duplexer shall be
energized and electrical tests, as defined in the detail specification, shall be-performed.

The dlegree of severity shall be stated in the detail specification.

8.6.6[3 Random vibration (SAW or BAW duplexer not operating)

The fest shall be performed in accordance with Test Fh of {EC 60068-2-64.

The $AW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which thé.acceleration is to be applied shall include:

— ap axis perpendicular to the base of the SAW or BAW duplexer;
— ah axis parallel to the base of the SAW,_orBAW duplexer.

The detail specification shall state the acceleration spectral density (ASD), the frequency range
and the duration.

8.6.6/.4 Random vibration(SAW or BAW duplexer operating)

The fest shall be as specified in 8.6.6.3, except that, during the test, the duplexer shall be
energized and electricaltests, as defined in the detail specification, shall be performed.

8.6.7 Shock (destructive)

The fest shall ' be performed in accordance with Test Ea of IEC 60068-2-27.

— an axis parallel to the terminations;

— an axis parallel to the base of the SAW or BAW duplexer.

The degree of severity shall be as stated in 5.7, unless otherwise stated in the detail
specification.

8.6.8 Free fall (destructive)

The test shall be performed in accordance with Procedure 1 of Test Ec of IEC 60068-2-31.

The SAW or BAW duplexer shall be suspended by its terminations at a height of
1 000 mm = 5 mm and dropped onto a base, the material of which shall be defined in the detail
specification. The number of falls shall be two, unless otherwise stated in the detail specification.
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8.6.9 Acceleration, steady state (non-destructive)
8.6.9.1 Acceleration, steady state (duplexer not operating)

The test shall be performed in accordance with Test Ga of IEC 60068-2-7.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The procedure and severity shall be as stated in the detail specification.

8.6.9.2 Acceleration, steady state (duplexer operating)

The

6.9 1, ; ; Il be
energ@ized and electrical tests, as defined in the detail specification, shall be performed:

The procedure and severity shall be as stated in the detail specification.

8.6.110 Low air pressure (non-destructive)
This fest shall be performed in accordance with Test M of IEC 60068-2<13. The pressure in the

chamber shall be reduced to 25 kPa for a duration of 2 h, unless otherwise stated in the detail
specfification.

8.6.11 Dry heat (non-destructive)

The fest shall be performed in accordance with Test Bb of IEC 60068-2-2. The conditipning
shall[be carried out at the upper temperature indicated by the climatic category for a durjation
of 16| h, unless otherwise stated in the detail specification.

8.6.12 Damp heat, cyclic (destructive)

This [test shall be performed in accordance with Test Db, Variant 1 of IEC 60068-2-30, at
sevefity b), 55 °C for six cycles.

8.6.13 Cold (non-destructive)
This |test shall be performed~in accordance with Test Ab of IEC 60068-2-1 at the lower

tempgrature indicated by the Climatic category for a duration of 2 h, unless otherwise stated in
the detail specification.

8.6.14 Climaticisequence (destructive)

The fest and /measurements shall be performed in the following order:

Dry Heat see 8.6.11;

Dampheat, cyclic see 8.6.12 (first cycle only);

Cold see 8.6.13;

Low air pressure see 8.6.10 (when applicable);
Damp heat, cyclic see 8.6.12 (remaining five cycles).

In the climatic sequence, an interval of not more than 3 days is permitted between any of these
tests, except between the damp heat cyclic (first cycle) and cold test.

In such a case, the cold test shall follow immediately after the recovery period specified for the
damp heat test.


https://iecnorm.com/api/?name=9d71ce83a69f0adc2b0eaa466f7fe8b1

IEC 62604-1:2022 RLV © IEC 2022 -31-

8.6.15 Damp heat, steady state (destructive)

This test shall be performed in accordance with Test Cab of IEC 60068-2-78, for the appropriate
climatic category stated in 5.4.

8.6.16 Salt mist cyclic (destructive)

This test shall be performed in accordance with Test Kb of IEC 60068-2-52. Severity 1 shall be

use

d unless otherwise stated in the detail specification.

8.6.17 Immersion in cleaning solvents (non-destructive)

This [test is applicable to superficial markings only. To establish the permanence of marlking,

this

detail specification shall prescribe the solvent, the temperature of the solvent;)the rul
matefial and its dimensions, and the force to be used.

The marking shall be legible.

8.6.18 Flammability test (destructive)
This fest shall be performed in accordance with IEC 60695-11-5. jThe detail specification

state| the duration of application of the test flame selected frofw5s, 10s, 20 s, 30 s, 60
120 ¢, as appropriate to the design and materials of the test'specimen.

The duration and extent of burning shall be stated in-the detail specification.

8.6.19 Electrostatic discharge (ESD) sensitivity test (destructive)

SAW| and BAW duplexers are required tehave the property of withstanding electro
discHarge (ESD).

ESD |often occurs when devices areyassembled to their equipment. Even after the asse

st shall be performed in accordance with Method 1 of Test XA of IEC 60068-2:45

The
bbing

shall
s, or

static

mbly

procIss, ESD will also be applied to devices through an electric path from outside, such as an

ante
Therg¢ are some models for the measurement of ESD sensitivity.

The following models explain the case in which the charged object applies ESD to the ter
of SAW and BAW.devices:

a)

b)

c)

na.

HBM (Human Body Model)
This, test shall be performed in accordance with IEC 61340-3-1.

minal

This:model simulates the ESD from the charged body of a person who handles the dey

ices.

MM (Machine Model)
This test shall be performed in accordance with IEC 61340-3-2.

This model simulates the ESD from the charged metallic object which contacts the devices.

CDM (Charged Device Model)
This test shall be performed in accordance with IEC 60749-28.

This model simulates the case of a device being charged and discharged to the ou
object from the device's terminal.

tside
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8.7 Endurance test procedure

Ageing (non-destructive): The SAW or BAW duplexer shall be maintained at a temperature of
(85 £ 2) °C for a continuous period of 30 days, unless otherwise specified in the detail
specification.

After the test period, the duplexer shall be kept at standard atmospheric conditions for testing
until thermal equilibrium has been reached.

The specified tests shall be carried out and the final measurements shall be within the limits
specified in the detail specification.
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1)

2)

3)

4)

5)

6)

7)

8)

9)
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Part 1: Generic specification

FOREWORD

national electrotechnical committees (IEC National Committees). The object of IEC is to pramete interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications; Technical Rq
bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded

h the IEC also participate in this preparation. IEC collaborates closely with.the Tnternational Organizat
hndardization (ISO) in accordance with conditions determined by agreement(between the two organizati

hsensus of opinion on the relevant subjects since each technical\cemmittee has representation fr

C Publications have the form of recommendations for intern@tional use and are accepted by IEC N

Sinterpretation by any end user.

order to promote international uniformity, IEC Natignal Committees undertake to apply IEC Public

IEC Publication and the corresponding national\or regional publication shall be clearly indicated in the

C itself does not provide any attestation of\c¢onformity. Independent certification bodies provide conf
Eessment services and, in some areas, ;access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

benses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othg
ention is drawn t¢ the Normative references cited in this publication. Use of the referenced publicati

ention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of

rising
tional
d and
ports,
Their
It with
aising
on for
bns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

prmity
br any

s and
hge or
) and
r IEC

bns is

patent

and
on. It

rostatic devices and associated materials for frequency control, selection and detecti
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This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

the term "multiplexer" has been added to Clause 3.

NOTE
the same manner especially in mobile phones and have the same requirements of characteristics, test method and
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In this document, SAW and BAW duplexers are treated simultaneously because both duplexers are u
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SURFACE ACOUSTIC WAVE (SAW) AND
BULK ACOUSTIC WAVE (BAW) DUPLEXERS
OF ASSESSED QUALITY -

Part 1: Generic specification

1 Scope

This [part of IEC 62604 specifies the methods of test and general requirements for,SAW

BA
proc

2 Normative references

The following documents are referred to in the text in such a way that seme or all of their co

cons
For
amer

IEC §

IEC ¢
and
deteq

IEC §0068-1:2013, Environmental testing — Part 1: General and guidance

IEC §
IEC ¢
IEC §

IEC ¢
guida

IEC ¢
press

duplexers of assessed quality using either capability approval or qualification app
dures.

itutes requirements of this document. For dated references;-only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

0027 (all parts), Letter symbols to be used in electrical technology

0050-561, International electrotechnical vocabulary — Part 561: Piezoelectric, diel
electrostatic devices and associated materials for frequency control, selection
tion

0068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
0068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

0068-2-7, . Basic environmental testing procedures — Part 2-7: Tests — Test Ga
nce: Aceeleration, steady state

0068+2-13, Basic environmental testing procedures — Part 2-13: Tests — Test M: Lo
uce

and
roval

ntent
blies.
any

petric
and

and

w air

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2-17: Tests — Test Q:
Sealing

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens
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IEC 60068-2-45, Basic environmental testing procedures — Part 2-45: Tests — Test XA and
guidance: Immersion in cleaning solvents

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface mounting

devic

IEC

randdm and guidance

IEC ¢
IEC ¢
IEC §

IEC ¢
seled
cond

IEC ¢
Appd

IEC ¢

Electrostatic discharge (ESD) sensitivity testing — Charged device model (CDM) — device

IEC ¢
techn

IEC ¢
Hum

IEC ¢
Mach

IEC ¢
(SAV

es (SMD)

0068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,\steady
0122-1, Quartz crystal units of assessed quality — Part 1: Generic specification
0617, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)

0642, Piezoelectric ceramic resonators and resonator units-for frequency contro
tion — Chapter I: Standard values and conditions — Chapter Il: Measuring and
tions

0695-11-5, Fire hazard testing — Part 11-5: Test\flames — Needle-flame test meth
ratus, confirmatory test arrangement and guidapce

0749-28, Semiconductor devices — Mechanical and climatic test methods — Par

1000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure
iques — Electrostatic discharge immunity test

1340-3-11, Electrostatics (=" Part 3-1: Methods for simulation of electrostatic effe
hn body model (HBM) €lectrostatic discharge test waveforms

1340-3-21, Electrostatics — Part 3-2: Methods for simulation of electrostatic effe
ine model (MM) electrostatic discharge test waveforms

2761, Guidelines for the measurement method of nonlinearity for surface acoustic
) and bulk acoustic wave (BAW) devices in radio frequency (RF)

IEC éfOOOO (all parts), Quantities and units

dband

state

and
test

od —

t 28:

level

ment

Cfs —

cts —

wave

ISO 80000 (all parts), Quantities and units

3 Terms, definitions, units and graphical symbols

3.1

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

T wi

thdrawn
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ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1.1
3.1.1

General terms

A

surface acoustic wave

SAW
acou
expo

[sou

3.1.1
surf
SA

filter
elem

and propagates along a material surface

[sou

3.1.1
bulk

BAW

acou

of the bulk

Note 1

3.1.1
bulk

BAW filter

filter

and propagates along asthickness direction

3.1.1
film
FBA

thin film BAW resonator consisting of a piezoelectric layer sandwiched between two elec

layer|
subs

D

hentially with the depth
RCE: IEC 60862-1:2015, 3.1.1.1]

.2

ce acoustic wave filter
filter

characterized by one or more surface acoustic wave transmission line or resq
ents, where the surface acoustic wave is usually generated by ‘an interdigital transg

RCE: IEC 60862-1:2015, 3.1.1.2]

.3
acoustic wave

s5tic wave, propagating inside an elastic.material and then traversing the entire thick

to entry: The wave is excited by metal‘electrodes attached to both sides of the piezoelectric layer.

.4
acoustic wave filter

cays

nant
ucer

ness

characterized by a bulk acoustic wave which is usually generated by a pair of electjodes

.5
bulk acoustic resonator
R

5 with' stress-free top and bottom surface supported mechanically at the edge

rode
on a

rate’with cavity structure as shown in Figure 1 or membrane structure as an exampl

Note 1

to entry: This note applies to the French language only.
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Supporting

Y.

J

Lower electrode

\ layer
: Piezoelectric material

Supporting
substrate
IEC
a) — Back-side etched
Upper electrode
A . ) i
< Piezoelectric material
Y
\ % Airgap /
A\
Lower electrode B s .
upporting
substrate
IEC
b) — Front-side etched
Upper electrode
A . ) :
< Piezoelectric material
Y
/4 % Airgap \
N
‘®ver electrode
R\ Qd
Supporting
xO
L substrate
IEC

c) — Sacrificial-layer etched

3.1.1,.6
solidly mounted-resonator
SMR

Figure 1 — FBAR configuration

BAW]|resonator, supporting the electrode/piezoelectric layer/electrode structure by a sequence

of adlditional th
wavelength e 3 as—acoustic

acoustically from the substrate, as shown in Figure 2 as an example

arter
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Upper electrode

Piezoelectric material

Lower electrode

[N

s—_ Higher z, layer

Lower Z, layer

e

Supporting
substrate

IEC

Figure 2 — SMR configuration

3.1.2 Response characteristics related terms

3.1.211

freq

refelrJence frequency
ency defined by the specification to which other frequéencies may be referred

[SOYRCE: IEC 60862-1:2015, 3.1.2.3]

3.1.2.2

insertion attenuation

logarjithmic ratio of the power delivered directly to the load impedance before insertion g
duplgxer to the power delivered to the.lgad impedance after insertion of the duplexer

f the

[SOURCE: IEC 60862-1:2015, 3.172:6, modified — In the definition, "filter" has been replaced

with Jduplexer".]

3.1.2L3

nominal insertion attenuation
inserfion attenuation-at.a specified reference frequency

[SOYRCE: IEC60862-1:2015, 3.1.2.7]

3.1.2(4

relatjve attenuation

diffenence between the attenuation at a given frequency and the attenuation at the refei

frequency

[SOURCE: IEC 60862-1:2015, 3.1.2.8]

3.1.2.5
pass band

ence

band of frequencies in which the relative attenuation is equal to or less than a specified value

[SOURCE: IEC 60862-1:2015, 3.1.2.9]
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3.1.2.6

pass bandwidth

separation of frequencies between which the relative attenuation is equal to or less than a
specified value

[SOURCE: IEC 60862-1:2015, 3.1.2.10]

3.1.2.7
pass band ripple
maximum variation in attenuation characteristics within a specified pass band

[SOYRCE: IEC 60862-1:2015, 3.1.2.11]

3.1.2,8
minimum insertion attenuation
minimum value of insertion attenuation in the pass band

[SOURCE: IEC 60862-1:2015, 3.1.2.13]

3.1.2,9
maximum insertion attenuation
maximum value of insertion attenuation in the pass band

[SOYRCE: IEC 60862-1:2015, 3.1.2.14]

3.1.2110

stop|band
band| of frequencies in which the relative atténuation is equal to or greater than a spectified
value

[SOURCE: IEC 60862-1:2015, 3.1.2.15]

3.1.2.11

stop|bandwidth
sepaflation of frequencies between which the relative attenuation is equal to or greater than a
specified value

[SOURCE: IEC 60862-1:2015, 3.1.2.16]

3.1.2(12
stop|band-rejection
minimumirelative attenuation at a specified stop band

[SOURCE: IEC 60862-1:2015, 3.1.2.17]

3.1.2.13

group delay

time equal to the first derivative of the phase shift, in radians, with respect to the angular
frequency

[SOURCE: IEC 60862-1:2015, 3.1.2.19]

3.1.2.14
trap frequency
specified frequency at which the relative attenuation is equal to or greater than a specified value
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[SOURCE: IEC 60862-1:2015, 3.1.2.22]

3.1.2

15

trap attenuation
relative attenuation at a specified trap frequency

[SOURCE: IEC 60862-1:2015, 3.1.2.23]

3.1.2

.16

transition band

band

band
[SOU

3.1.2
refle
dime

of frnqnnnf\ine betwean the cut.off frnqnnnr\y and the nearast pninf of the adjonanf

RCE: IEC 60862-1:2015, 3.1.2.24]

17
ctivity
hsionless measure of the degree of mismatch between two impedances Z, and Z,;:

Za_Zb
Zo+2Zp

wherg Z, and Z, represent, respectively, the input and seurce impedance or the output and
impefance
Note 1 to entry: The absolute value of reflectivity is calledthe reflection coefficient.
[SOURCE: IEC 60862-1:2015, 3.1.2.25]
3.1.2118
retunn attenuation
valug of the reflection coefficient given by the sign changed expression in decibels:
Za _Zb
-20log [ =—— dB

91z, +2,
[SOURCE: IEC60862-1:2015, 3.1.2.26]
3.1.219
input level
powdr,\voltage or current value applied to the input port of a duplexer/diplexer/multiplexer

stop

load

[SOURCE: IEC 60862-1:2015, 3.1.2.30, modified — In the definition, "input terminal of a filter"
has been replaced with "input port of a duplexer/diplexer/multiplexer".]

3.1.2

.20

output level
power, voltage or current value delivered to the load circuit

[SOURCE: IEC 60862-1:2015, 3.1.2.31]

3.1.2

.21

nominal level
power, voltage or current value at which the performance measurement is specified
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[SOURCE: IEC 60862-1:2015, 3.1.2.32]

3.1.2

.22

input impedance
impedance presented by the duplexer/diplexer/multiplexer to the signal source when the other

ports

are terminated by a specified impedance

2022

[SOURCE: IEC 60862-1:2015, 3.1.2.33, modified — In the definition, "filter" has been replaced
with "duplexer/diplexer/multiplexer", "the output is terminated" with "the other ports are

termi

nated", and "a specified load impedance" with "a specified impedance".]

3.1.2,23
output impedance
impefance presented by the duplexer/diplexer/multiplexer to the load when the other port

termi

[SOU
with

ated by a specified impedance

RCE: IEC 60862-1:2015, 3.1.2.34, modified — In the definition, "filter"™has been rep
"duplexer/diplexer/multiplexer", "the input is terminated" with- the other portg

terminated", and "a specified source impedance" with "a specified impedance"]

3.1.2
term

impe

[SOU
with

3.1.2,

.24
nating impedance

Hance presented to the duplexer/diplexer/multiplexer by‘the source or by the load

balanced RX port

RX p

3.1.2
oper
rang
its s

[SOU

RCE: IEC 60862-1:2015, 3.1.2.38, modified — In the definition, "SAW filter" has

replaced with "SAW.\.or BAW duplexers".]

3.1.2,

inter

27
modulation distortion

IMD

non-linear distortion of a device response characterized by the appearance of frequenci
the o[urmrmmmmeﬂﬂfm—m ' i ' i

component frequencies present at the input

Note 1

to entry: This note applies to the French language only.

[SOURCE: IEC 60862-1:2015, 3.1.2.42]

3.1.2
isola
isola

.28
tion
tion from TX port to RX port

leakage power ratio from the TX port to the RX port in a duplexer

Note 1

to entry: Figure 3 c) gives an example of isolation response.

5 are

aced
are

RCE: IEC 60862-1:2015, 3.1.2.35, modified — 40 the definition, "filter" has been replaced
duplexer/diplexer/multiplexer".]
25

prt between two terminals having egual amplitudes and 180 degree different phases
.26
ting temperature range
of temperatures, over,which the SAW or BAW duplexers will function while maintaining
ecified characteristics within specified tolerances

been

es at
more
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3.1.3 SAW and BAW duplexers related terms
3.1.3.1
duplexer

device used in the frequency division duplex system, which enables signals to be received and
transmitted through a common antenna simultaneously

3.1.3.2

diplexer

device which separates composite signals into two parts of two frequency domains

Note 1 to entry: This can be used to combine signals in two frequency domains into composite signals, in re
3.1.313

mult|plexer

devide in which some duplexers or filters are combined to one duplexer, which-€nables si
to belreceived and transmitted through a common antenna simultaneously

3.1.314

TX fijter

filter jused in a transmitter part to eliminate unnecessary signals

Note 1 to entry: This is a basic part of a duplexer.

Note 7 to entry: Figure 3 a) gives an example of TX filter response,

3.1.3\5

RX filter

filter jused in a receiver part to eliminate unnecessary signals

Note 1 to entry: This is a basic part of a duplexer.

Note 7 to entry: Figure 3 b) gives an example-of/RX filter response.

3.1.3.6

stregs migration

phen
corre

3.1.3,

brea
phen

pmenon of electrode defe¢t caused by stress corresponding to distortion posi
lated with the input power in the resonator

7
Kdown
pmenon of failure by insulation breakdown when applying high power

7

erse.

gnals

ively

|fR|

Frequency
IEC

Attenuation (dB)

-
-4

a) Basic TX filter response example of SAW and BAW duplexers
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Ile

L]

Frequency
IEC

Attenuation | (dB)

-
-4

b) Basic RX filter response example of SAW and BAW duplexers

|fR|
LA |

»

Frequency
IEC

Attenuation (dB)

-
-

c) Basic isolatioh.response example of SAW and BAW duplexers

Figure 3 — Frequency response of SAW and BAW duplexers

3.2 | Units and graphical symbols

Unitg, graphical symbols, letter symbols and terminology shall, wherever possible, be faken
from |the followjng:international Standards:

EC 60027 all parts);
FEC60050-561;

— | Yax~NaT~kivd

A= 4IASAvA~ an a ar

- |EC 60642;
- |EC 60122-1;
— |EC 80000;
— 1S0O 80000.

4 Order of precedence of documents

Where any discrepancies occur for any reason, documents shall rank in the following order of
precedence:

— the detail specification;
— the sectional specification;
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the generic specification;
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any other international documents (for example, of the IEC) to which reference is made.

The same order of precedence shall apply to equivalent national documents.

5 Preferred values for ratings and characteristics

5.1

General

Values should be chosen from 5.2 to 5.8 unless otherwise stated in the detail specification.

5.2

Nominal frequency bands

Tablg 1 shows the frequency allocation of typical UMTS bands.

5.3

0

Othe
60 °(

5.4

5.5

Table 1 — Frequency allocation of typical UMTS bands

Band Transmitting frequency Receiving\frequency
(MHz) (MHz)
I 1920 to 1980 2110t0 2170
I 1850to 1910 1930 to 1 990
I 1710to 1785 1805 to 1 880
\% 1710to 1755 2110to 2 155
\ 824 to 849 869 to 894
VIl 880 to945 925 to 960

15 to +125
10 to +85
BO to +85
PO to +75
PO to +70
10 to +60
to +60

Operating temperature ranges, in‘degrees Celsius (°C)

[ temperature ranges may be used but the lowest temperature should be not lower th
ahd-the highest temperature should not exceed 125 °C.

Climatic category

40/085/56 (climatic categories are given in accordance with Annex A of IEC 60068-1:2013):
for ceramic enclosures.

an —

For requirements where the operating temperature range of the SAW and BAW duplexers
is greater than -40 °C to +85 °C, a climatic category consistent with the operating
temperature range shall be specified.

20/085/21 (climatic categories are given in accordance with Annex A of IEC 60068-1:2013):
for plastic packages.

Bump severity

(4 000 + 10) bumps at 400 m/s? peak acceleration in each direction along three mutually
perpendicular axes (see 8.6.5).
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Pulse duration: 6 ms.

5.6

Vibration severity

a) Sinusoidal
10 Hz to 55 Hz

0,75 mm displacement amplitude

(peak value)

55 k
100

10 K
1,5

m/s2 acceleration amplitude

(peIk value)

r
1z to 55 Hz
mm displacement amplitude

(peak value)

55 K
200

iz to 2 000 Hz

m/s2 acceleration amplitude

(peak value)

b)

(19,
20 |
62 1

(19,
20 H
196

(48
20 H
314

Random

2 m/s2)2/Hz between
iz to 2 000 Hz
h/s2 acceleration

or

2 m/s2)2/Hz between
1z to 2 000 Hz

m/s2 acceleration

or

m/s2)2/Hz betweén
1z to 2 000)Hz

m/s? acceleration

- 18 —

30 min in each of three
mutually perpendicular axes

IEC 62604-1:2022 © |EC 2022

12z to 500 Hz or 55 Hz to 2 000 H=z at-Jd-octavelmin (SGG 8-6-6)
~O9-0}

30 min in each of three
mutually perpendicdlar axes
at 1 octave/ndin,(see 8.6.6)

30 min in each of three
mutually perpendicular axes
at 1 octave/min (see 8.6.6)

30 min in each of three
mutually perpendicular axes
at 1 octave/min (see 8.6.6)

30 min in each of three
mutually perpendicular axes
at 1 octave/min (see 8.6.6)

5.7

1 000 m/s2? peak acceleration for 6 ms duration; three shocks in each direction along three
mutually perpendicular axes (see 8.6.7), half sine pulse, unless otherwise stated in the detail

Shock severity

specification.

5.8

e 10~1 Pa cm3/s (10-6 bar cm3/s);
e 1073 Pa cm3/s (10-8 bar cm3/s).

Fine leak rate
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6 Marking

6.1

Duplexer marking

Surface acoustic wave and bulk acoustic wave duplexers shall be clearly and durably marked
(see 8.6.17) along with items a) to g) in the order given below and, if possible, with as many of
the remaining items as considered necessary:

a) type designation as defined in the detail specification;

a) nominal frequency in megahertz (MHz);

b) y
c) m
d) fa
e) m
f) te
g) d
h) s

i) s

Whele the available surface area of miniature SAW and BAW duplexers imposes practical
on the amount of marking, instructions on the marking to beyapplied shall be given in the
specification.

6.2 | Package marking

The
the i
wher

7 (

7.1

Two
capa

7.2

The
subs

ark of conformity (unless a certificate of conformity is used);
ctory identification code;

anufacturer’s name or trademark;

rminal identification (if applicable);

bsignation of electrical connections (if applicable);

prial number (if applicable);

iIrface mounted device classification (if applicable).

brimary packaging containing the SAW and BAW duplexers shall be clearly marked
hformation listed in 6.1, except item g),"and electrostatic sensitive device identific
B necessary.

Quality assessment procedures

General

methods are available for the approval of SAW and BAW duplexers of assessed qu
bility approval and’qualification approval.

Primary stage of manufacture

brimarysstage of manufacture for a SAW or BAW duplexer is the final surface cleani
rates.

imits
letail

with
ation

ality:

ng of

7.3

Structurally similar components

The grouping of structurally similar SAW and BAW duplexers for the purpose of qualification
approval, capability approval and quality conformance inspection shall be prescribed in the
relevant sectional specification.

7.4

Thes

Subcontracting

e procedures shall be in accordance with the specified quality assessment system.

However, the final surface cleaning of the substrate and all subsequent processes shall be
carried out by the manufacturer to whom approval has been granted.
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7.5 Incorporated components

Where the final component contains components of a type covered by a generic specification
in the IEC series, these shall be produced using the normal IEC release procedures.

7.6  Manufacturer’s approval

To obtain the manufacturer’s approval, the manufacturer shall meet the requirements of the
specified quality assessment system.

7.7 Approval procedures

7.71 General

To qualify a SAW or BAW duplexer, either capability approval or qualification approval
procgdures may be used. These procedures conform to those stated in the specified qulality
assegsment system.

7.7.2 Capability approval

Capdbility approval is appropriate when structurally similar SAW and | BAW duplexers basg¢d on
common design rules are fabricated by a group of common processes.

Unddr capability approval, detail specifications fall into the following three categories:

a) Clapability qualifying components (CQCs)
Al detail specification shall be prepared for each<CQC. It shall identify the purpose df the

CQC and include all relevant stress levels and\test limits.

b) Standard catalogue items
When a component covered by the capability approval procedure is intended to be offered
ap a standard catalogue item, a_detail specification complying with the blank detail
specification shall be written.

c¢) Custom built SAW and BAW duplexers
The content of the detail specification shall be by agreement between the manufacturef and

the customer in accordance with the specified quality assessment system.

FurtHer information on-gdetail specifications is contained in the sectional specification.

The [product andtcapability qualifying components (CQCs) are tested in combination] and
approval givendota manufacturing facility on the basis of validated design rules, processes$ and
quality contral procedures. Further information is given in 7.8 and in the sectional specification.

7.7.3 Qualification approval

Qualification approval is appropriate for components manufactured to a standard design and
established production process and conforming to a published detail specification.

The program of tests defined in the detail specification for the appropriate assessment and
severity level applies directly to the SAW or BAW duplexer to be qualified, as prescribed in 7.9
and the sectional specification.

7.8 Procedures for capability approval
7.8.1 General

The procedures for capability approval shall be in accordance with the specified quality
assessment system.
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7.8.2 Eligibility for capability approval

The manufacturer shall comply with the requirements of the specified quality assessment
system and the primary stage of manufacture as defined in 7.2.

7.8.3 Application for capability approval

In order to obtain capability approval, the manufacturer shall apply the rules of procedure given
in the specified quality assessment system.

7.8.4 Granting of capability approval

Capdbility approval shall be granted when the procedures in accordance with the _spetified
qualily assessment system have been successfully completed.

7.8.5 Capability manual

The [contents of the description of capability manual shall be in accordance with the
requirements of the sectional specification.

The ¢apability manual shall be treated as a confidential document. The manufacturer may|if he
so wishes, disclose part or all of it to a third party.

7.9 | Procedures for qualification approval
7.9.1 General

The procedures for qualification approval shall be in accordance with the specified quality
assegsment system.

7.9.2 Eligibility for qualification approval

The manufacturer shall comply with~the requirements of the specified quality assessment
systgm and the primary stage of manufacture as defined in 7.2.

7.9.3 Application for qualification approval

In orfer to obtain qualification approval, the manufacturer shall apply the rules of procedure
giver] in the specified(quality assessment system.

7.9.4 Granting-of qualification approval

Quallfficationapproval shall be granted when the procedures in accordance with the spegified
qualify assessment system have been successfully completed.

7.9.5 Quality contormance inspection

The blank detail specification associated with the sectional specification shall prescribe the test
schedule for quality conformance inspection.

7.10 Test procedures

The test procedures to be used shall be selected from Clause 8. If any required test is not
included, then it shall be defined in the detail specification.

7.11 Screening requirements

Where screening is required by the customer for SAW and BAW duplexers, this shall be
specified in the detail specification.
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Rework and repair work

1 Rework

Rework is the rectification of processing errors and shall not be carried out.

7.12.

2 Repair work

Repair work is the correction of defects in a component after release to the customer.

2022

Components that have been repaired can no longer be considered as representative of the

many
syste

7.13

TaClurers proauction and Imday not pe reieased under thne speciied qudlily dSSess)
m.

Certified records of released lots

When certified records of released lots (CRRL) are prescribed in the sectional specificatiq

quali
be s

7.14

SAW,
shall
in 8.5

7.15

SAW
systg

7.16
Only

fication approval and are requested by the customer, the results of the 'specified tests
mmarized.

Validity of release

and BAW duplexers held for a period exceeding two yearsdfollowing acceptance inspe
be reinspected for the electrical tests detailed in 8.5.1*with a sample tested as desc
.3, prior to release.

Release for delivery

and BAW duplexers shall be released in accordance with the specified quality assess
m.

Unchecked parameters

those parameters of a component which have been specified in a detail specification

whiclh were subject to testing can:be assumed to be within the specified limits. It should n

assu

med that any parameterinot specified will remain unchanged from one compone

another. Should it be necessary for further parameters to be controlled, then a new,

exten
desc
inspq

8 1

8.1

sive, detail specifiéation should be used. The additional test method(s) shall be
ibed and appropriate limits, acceptable quality limits (AQLs) or defects per million
ction levels specified.

[est and'measurement procedures

General

ent

n for
shall

ction
ribed

ment

and
ot be
nt to
more
fully
and

The test and measurement procedures shall be carried out in accordance with the relevant

detai

8.2
8.2.1

| specification.

Test and measurement conditions

Standard conditions for testing

Unless otherwise specified, all tests shall be carried out under the standard atmospheric
conditions for testing as specified in 4.3 of IEC 60068-1:2013:

Temperature 15 °C to 35 °C
Relative humidity 45 % to 75 %
Air pressure 86 kPa to 106 kPa
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(860 mbar to 1 060 mbar)

In case of dispute, the referee conditions are:

Temperature 25°Cx1°C

Relative humidity 48 % to 52 %

Air pressure 86 kPa to 106 kPa

(860 mbar to 1 060 mbar)

Before measurements are made, the SAW or BAW duplexer shall be stored at the measuring
tempgrature for a time sufficient to allow the SAW or BAW duplexer to reach thermal equilibfium.
Controlled recovery conditions and standard conditions for assisted drying are given.in 4.4 of
IEC 60068-1:2013.
The ambient temperature during the measurements shall be recorded and(stated in thg test
repoit.
8.2.2 Precision of measurement
The [imits given in detail specifications are true values. Measurement inaccuracies shall be
taken into account when evaluating the results. Precautions’ shall be taken to reduce
meagurement errors to a minimum.

8.2.3 Precautions

8.2.311 Measurements
The measurement circuits shown for specified’,electrical tests are the preferred circuits| Due
allowlance shall be made for any loading *effects in cases where the measuring apparatus
modifies the characteristics being examingd.

8.2.3,

Whe

prevent damage from static charge before, during and after test (IEC 61000-4-2 applies).

8.2.4 Alternative test'methods

Meagd
givin

NOTE
specif

2 Electrostatic sensitive devices

e the component is identified as electrostatic sensitive, precautions shall be tak

j equivalentitesults may be used except in case of dispute.

By “equivalent” is meant that the value of the characteristic established by such other method falls with
ed limits when measured by the specified method.

bn to

urements shallpreferably be carried out using the methods specified. Any other mgthod

in the

8.3
8.3.1

_V'i'S'Uﬁ_i'ﬂSpcutiuu

General

Unless otherwise specified, external visual examination shall be performed under normal

facto

8.3.2

ry lighting and visual conditions.

Visual test A

The SAW or BAW duplexer shall be visually examined to ensure that the condition,
workmanship and finish are satisfactory. The marking shall be legible.
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Visual test B

2022

The SAW or BAW duplexer shall be visually examined. There shall be no corrosion or other
deterioration likely to impair satisfactory operation. The marking shall be legible.

8.4

Dimensions test

The dimensions shall be measured and shall comply with the specified values.

8.5
8.5.1
8.5.1
The

Electrical test procedures

[ S-parameters measurement

L1 Principle of measurement

port metwork analyzer. The system impedance of such equipment is usually 50-Q.and, there

the t
nece

The
meth
the a

ermination condition between the duplexer and the equipment has ito.be considef
Ssary.

measurement method shall be basically performed in accordance with the measure
pd of IEC 60862-1. However, in the evaluation of the duplexet, the instructions giv

port device, it is recommended to use multi-port network analyzers. Figure 4 shows a sche

diagr

am of a 4-port network analyzer, as an example.

char
termi

cteristics between any two ports chosen from three ports of the duplexer with a
ation of the unchosen port.

Howiver, a conventional 2-port network analyzer/ can also be used for measuring

FigurE 4 shows a schematic diagram of duplexer characteristics, as an example. The scatt

matri

TX c
this ¢

elements, i.e., S-parameters, S5(7834 and S35, are complex numbers and correspo

ase.

simplest and most popular method of testing SAW and BAW duplexers is to,'dse a multi-

fore,
ed if

ment
en in

pplication notes from the manufacturer should be consideredSince the duplexer is a multi-

matic

the
50 Q

ering
nd to

naracteristics, RX characteristics and isolation between TX and RX ports, respectively, in
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Network analyzer

Source

7

(@)
Port 1 [] Port 2 D Port 3 I.H Port 4

Transfer switch

e,
e,
Ky

Ant. ™
— L —
Duplexer
——
RX

IEC
Figure 4 — S-parameters measurement

8.5.1.2 Duplexer test fixture

Duplg¢xers sometimes have terminating impedance different from that of the equipment sylstem
impefdance. In these cases, thelimpedance matching networks are necessary in the test fixture,
or fof calculation of impedaneée transformation.

Any port of the test fixture shall be well-shielded from the other ports.

8.5.1/.3 Measurement method

Before connecting the duplexer test fixture, a calibration of the network analyzer shall be
in order, fo jeliminate systematic error in the network analyzer, cable and connectors. Thg full
threg-part calibration technique may be the best method to compensate for systematic
(e . AR ’ DA X nce.
normally 50 Q, and through standards at the ends of test cable connectors and storing the
measured values for correction of duplexer impedance measurement.) After calibration, connect
the duplexer test fixture at the place indicated in Figure 4. Connect a duplexer to the test fixture,
then a scattering matrix (S-parameters) of the duplexer can be achieved from the network
analyzer.

8.5.1.4 Insertion attenuation, return attenuation and isolation measurement

Insertion attenuation, return attenuation and isolation of a duplexer can be calculated from the
measured scattering matrix (S-parameters). If terminating impedances of all ports of the
duplexer under test are equal to the system impedance of the test equipment, calculation is
very simple such as,

Insertion attenuation between TX and antenna ports -20 log|S4,| dB
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Insertion attenuation between antenna and RX ports -20 log|S34| dB
Isolation between TX and RX ports -20 log|S35,| dB
Return attenuation of porti (i = 1,3) -20 log|S;;| dB
8.5.1.5 Phase and group delay measurement

Phase of any transmission or reflection characteristic can be calculated from the related
complex S-parameters. Group delay can be determined using the phase difference between two
measuring frequencies as described in 8.5.4.1 of IEC 60862-1:2015.

8.5.

IEC 62761 applies.

8.5.

2 Intermodulation distortion measurement

3 Insulation resistance

Insulption resistance shall be measured by means of direct voltage as specified in the detail

specification. This voltage is applied between:

a)
b)

the terminations;
the terminations connected together and the metal portion,of.the case (if any).

Insulption resistance shall be not less than the value specified.in the relevant detail specification.

8.5

.4  Voltage proof

The fuplexer shall pass the following tests without evidence of arcing, flashover, insulation

breakdown or damage.

An alternating voltage of specified value shall be applied for a period of 5 s between:

a)
b)

8.6
8.6
8.6

1 Sealing tests (non-destructive)

1N Gross_leak test

the terminations;
the terminations connected together and the metal portion of the case (if any).

Mechanical and environmental test procedures

This fest shall‘be-performed in accordance with the procedure specified in test method 1) or 2

of Test Qc of JEC 60068-2-17.

a)

b)

Method’ 1

T iH HR| [ ol ol 4 ol tlo o I 4l 4 [ d
IS TIYuUIiu olidail T UTYdoSsTU WalTl altu T PITcoosulrc Ul dlil dUUVE UITTC WdalTl oSlidil UT TT uce

to 8,5 kPa (85 mbar) or less, and it shall not be necessary to drain or remove the specimen
from the water before breaking the vacuum.

Method 2
The detail specification shall define the temperature at which the liquid shall be maintained.

The immersion time shall be 30 s, unless otherwise specified in the relevant detail
specification.

During the test there shall be no evidence of leakage of gas or air from the inside of the
SAW or BAW duplexer. The continuous formation of bubbles shall be evidence of leakage.

After the test, there shall be no visible damage to the duplexer.
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8.6.1.2 Fine leak test

The test shall be performed in accordance with 6.4, Test method 1 of Test Qk of
IEC 60068-2-17:1994.

Unless otherwise stated in the detail specification, the pressure in the pressure vessel shall be
200 kPa (2 bar). However, the pressure shall be chosen so as not to cause mechanical damage
to the device under test.

The maximum leak rate shall not exceed the value stated in 6.6 of IEC 60068-2-17:1994, unless
otherwise stated in the detail specification.

8.6.2 Soldering (solderability and resistance to soldering heat) (destructive)
8.6.2.1 Solderability

This fest shall be performed in accordance with Test Td of IEC 60068-2-58 for surface mou
devides. The terminations shall be examined for good wetting.

8.6.2.2 Resistance to soldering heat

This fest shall be performed in accordance with Test Td of IEC 60068-2-58 for surface mou
devides.

8.6.3 Rapid change of temperature: severe shock‘by liquid immersion (non-

The test shall be performed in accordance with TestNc of IEC 60068-2-14. The duplexers
be sybjected to one cycle in a downward direction from (98 £ 3) °C for 15sto (1 £ 1) °C fo

8.6.4 Rapid change of temperature with prescribed time of transition (non-

The fest shall be performed in accordance with Test Na of IEC 60068-2-14.

The Ipw and high test chambgerjtemperatures shall be the extreme temperatures of the open
range stated in the detail specification.

The BAW or BAW duplexer shall be maintained at each extreme of temperature for 30
unlegs otherwise specified in the detail specification.

The $AW or, BAW duplexer shall be subjected to five complete thermal cycles and then exp
to standard.atmospheric conditions for recovery for not less than 2 h.

8.6.5—Bump{destruetive)

destructive)

destructive)

nting

nting

shall
r5s.

ating

min,

osed

The test shall be performed in accordance with Test Ea of IEC 60068-2-27.

NOTE Bump test means repetitive shock test in comparison with non-repetitive shock test specified in 8.6.7.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which the bump is to be applied shall include:

an axis perpendicular to the base of the SAW or BAW duplexer;
an axis parallel to the base of the SAW or BAW duplexer.

The degree of severity shall be as stated in the detail specification.
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8.6.6 Vibration (destructive)
8.6.6.1 Vibration (sinusoidal) (SAW or BAW duplexer not operating)

The test shall be performed in accordance with Test Fc of IEC 60068-2-6.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which the acceleration is to be applied shall include:

— an axis perpendicular to the base of the SAW or BAW duplexer;
— an axis parallel to the base of the SAW or BAW duplexer.

The J!egree of the severity shall be stated in the detail specification.

8.6.6.2 Vibration (sinusoidal) (SAW or BAW duplexer operating)

The fest shall be as specified in 8.6.6.1, except that during the test, the duplexer shall be
energized and electrical tests, as defined in the detail specification, shall be-performed.

The glegree of severity shall be stated in the detail specification.

8.6.6[3 Random vibration (SAW or BAW duplexer not operating)

The fest shall be performed in accordance with Test Fh of {EC 60068-2-64.

The $AW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The three mutually perpendicular axes in which thé acceleration is to be applied shall include:

— ap axis perpendicular to the base of the SAW or BAW duplexer;
— ah axis parallel to the base of the SAW,_ or'BAW duplexer.

The detail specification shall state the acceleration spectral density (ASD), the frequency range
and the duration.

8.6.6/.4 Random vibration (SAW or BAW duplexer operating)

The fest shall be as specified in 8.6.6.3, except that, during the test, the duplexer shall be
energized and electricaltests, as defined in the detail specification, shall be performed.

8.6.7 Shock (destructive)

The fest shall'be performed in accordance with Test Ea of IEC 60068-2-27.

— an axis parallel to the terminations;
— an axis parallel to the base of the SAW or BAW duplexer.

The degree of severity shall be as stated in 5.7, unless otherwise stated in the detail
specification.

8.6.8 Free fall (destructive)

The test shall be performed in accordance with Procedure 1 of Test Ec of IEC 60068-2-31.

The SAW or BAW duplexer shall be suspended by its terminations at a height of
1 000 mm = 5 mm and dropped onto a base, the material of which shall be defined in the detail
specification. The number of falls shall be two, unless otherwise stated in the detail specification.
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8.6.9 Acceleration, steady state (non-destructive)

8.6.9.1 Acceleration, steady state (duplexer not operating)

The test shall be performed in accordance with Test Ga of IEC 60068-2-7.

The SAW or BAW duplexer shall be mounted or clamped as required by the detail specification.
The procedure and severity shall be as stated in the detail specification.

8.6.9.2 Acceleration, steady state (duplexer operating)

The
ener

The procedure and severity shall be as stated in the detail specification.

8.6.1
This

cham

spec

8.6.1

The
shall

of 16| h, unless otherwise stated in the detail specification.

8.6.1

This
seve

8.6.1

This
temp

8.6.1

The fest and measurements shall be performed in the following order:

ized and electrical tests, as defined in the detail specification, shall be performed:

0 Low air pressure (non-destructive)
fest shall be performed in accordance with Test M of IEC 60068-2¢13. The pressure i

fication.

1 Dry heat (non-destructive)

est shall be performed in accordance with Test Bb of IEC 60068-2-2. The conditi
be carried out at the upper temperature indicated by the climatic category for a dun

2 Damp heat, cyclic (destructive)

test shall be performed in accordance with Test Db, Variant 1 of IEC 60068-2-3
ity b), 55 °C for six cycles.

3 Cold (non-destructive)

test shall be performed~in accordance with Test Ab of IEC 60068-2-1 at the

4 Climaticisequence (destructive)

Il be

n the

ber shall be reduced to 25 kPa for a duration of 2 h, unless othetwise stated in the ¢etail

bning
ation

0, at

ower

prature indicated by the Climatic category for a duration of 2 h, unless otherwise stated in
the detail specification.

Dry heat see 8.6.11;

Dampheat, cyclic see 8.6.12 (first cycle only);

Cold see 8.6.13;

Low air pressure see 8.6.10 (when applicable);
Damp heat, cyclic see 8.6.12 (remaining five cycles).

In the climatic sequence, an interval of not more than 3 days is permitted between any of these

tests

, except between the damp heat cyclic (first cycle) and cold test.

In such a case, the cold test shall follow immediately after the recovery period specified for the
damp heat test.
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15 Damp heat, steady state (destructive)

2022

This test shall be performed in accordance with Test Cab of IEC 60068-2-78, for the appropriate
climatic category stated in 5.4.

8.6.

16 Salt mist cyclic (destructive)

This test shall be performed in accordance with Test Kb of IEC 60068-2-52. Severity 1 shall be

use

8.6.

d unless otherwise stated in the detail specification.

17 Immersion in cleaning solvents (non-destructive)

This [test is applicable to superficial markings only. To establish the permanence of marlking,

this

detai

The marking shall be legible.

8.6.

This fest shall be performed in accordance with IEC 60695-11-5. jThe detail specification
state| the duration of application of the test flame selected frofw 5 s, 10s, 20 s, 30 s, 60
120 ¢, as appropriate to the design and materials of the test'specimen.

The duration and extent of burning shall be stated in-the detail specification.

8.6.

SAW| and BAW duplexers are required tehave the property of withstanding electro
discharge (ESD).

ESD |often occurs when devices areyassembled to their equipment. Even after the asse

st shall be performed in accordance with Method 1 of Test XA of IEC 60068-2:45

18 Flammability test (destructive)

19 Electrostatic discharge (ESD) sensitivity test (destructive)

The

specification shall prescribe the solvent, the temperature of the solvent;the rulbbing
matefial and its dimensions, and the force to be used.

shall
s, or

static

mbly

procmss, ESD will also be applied to devices through an electric path from outside, such as an

ante
Therg¢ are some models for the measurement of ESD sensitivity.

The following models explain the case in which the charged object applies ESD to the ter
of SAW and BAW.devices:

a)

b)

c)

na.

HBM (Human Body Model)
This, test shall be performed in accordance with IEC 61340-3-1.

minal

This:model simulates the ESD from the charged body of a person who handles the dey

ices.

MM (Machine Model)
This test shall be performed in accordance with IEC 61340-3-2.

This model simulates the ESD from the charged metallic object which contacts the devices.

CDM (Charged Device Model)
This test shall be performed in accordance with IEC 60749-28.

This model simulates the case of a device being charged and discharged to the ou
object from the device's terminal.

tside
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8.7 Endurance test procedure

Ageing (non-destructive): The SAW or BAW duplexer shall be maintained at a temperature of
(85 £ 2) °C for a continuous period of 30 days, unless otherwise specified in the detail
specification.

After the test period, the duplexer shall be kept at standard atmospheric conditions for testing
until thermal equilibrium has been reached.

The specified tests shall be carried out and the final measurements shall be within the limits
specified in the detail specification.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DUPLEXEURS A ONDES ACOUSTIQUES DE SURFACE (OAS)
ET A ONDES ACOUSTIQUES DE VOLUME (OAV)
SOUS ASSURANCE DE LA QUALITE -

Partie 1: Spécification générique

AVANT-PROPOS

1) LaJCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC|a pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans-les domaings de
I’électricité et de I’électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) gt des
Gdides (ci-aprés dénommeés "Publication(s) de I'l[EC"). Leur élaboration est confiée-a\des comités d’études, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peut (participer. Les organisfations
internationales, gouvernementales et non gouvernementales, en liaison avec I'|[EC, participent égalemept aux
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de{INormalisation (ISO), selop des
copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mespre du
popgsible, un accord international sur les sujets étudiés, étant donné quée.les Comités nationaux de I'l[EC intéfessés
soht représentés dans chaque comité d’études.

3) Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous le§ efforts raisonnables sont entrepris afin qug I'lEC
s’dssure de I'exactitude du contenu technique de ses Publications; I'lEC ne peut pas étre tenue responsaple de
I’éyentuelle mauvaise utilisation ou interprétation qui en«est faite par un quelconque utilisateur final.

4) D4gns le but d’encourager I'uniformité internationale,(les Comités nationaux de I'lEC s’engagent, dans tdute la
megsure possible, a appliquer de fagon transparente.les Publications de I'l[EC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
foyrnissent des services d’évaluation,de conformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication.

7) Adcune responsabilité ne deit étre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires ou mandajaires,
y ¢ompris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de(lI'lEC,
popr tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de gdielque
nafure que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
défoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|lI'lEC,
ou|au crédit quilui est accordé.

8) L’3ttention<est/attirée sur les références normatives citées dans cette publication. L'utilisation de publidations
réflérencées-est obligatoire pour une application correcte de la présente publication.

9) L’3gttention est attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent faire|’objet
de| droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drdits de
brevets.

L'IEC 62604-1 a été établie par le comité d’études 49 de I'lEC: Dispositifs piézoélectriques,
diélectriques et électrostatiques et matériaux associés pour la détection, le choix et la
commande de la fréquence. Il s’agit d’'une Norme internationale.

Cette seconde édition annule et remplace la premiére édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

e ajout du terme "multiplexeur" a I'Article 3.
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NOTE Dans le présent document, les duplexeurs a OAS et a OAV sont traités simultanément, car ces deux
duplexeurs sont utilisés de la méme maniére, en particulier dans les téléphones mobiles; ils ont en outre les mémes
exigences de caractéristiques, de méthode d’essai, etc.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
49/1360/CDV 49/1375/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

aboutia-son approbation

La lapgue employée pour I’élaboration de cette Norme internationale est I'anglais
Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selogn les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC,. disponibles [sous
www|iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC|sont décrits plus en détail sous www.iec.ch/standardsdev/publicatiofis.
Une liste de toutes les parties de la série IEC 62604, publiées sous’le titre général Duplexeurs
a ondes acoustiques de surface (OAS) et a ondes acoustiques de volume (OAV) [sous
assutance de la qualité, se trouve sur le site web de I'lEC.
Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de stgbilité
indiguée sur le site web de I'l[EC sous webstore.iec.ch'dans les données relatives au document
rechgrché. A cette date, le document sera
e rgconduit,
e suUpprimé,
e rgmplacé par une édition révisée, ou
e amendé.
IMPIORTANT - Le logo. "colour inside™ qui se trouve sur la page de couverture dé¢ ce
dodqument indique gu’elle contient des couleurs qui sont considérées comme utiIEs a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséqugent,
imprimer cette publication en utilisant une imprimante couleur.
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DUPLEXEURS A ONDES ACOUSTIQUES DE SURFACE (OAS)
ET A ONDES ACOUSTIQUES DE VOLUME (OAV)
SOUS ASSURANCE DE LA QUALITE -

Partie 1: Spécification générique

omaine d’application

Lap
pour
de sa

2 K

Les ¢
de g
I’édit
référ

IEC §
IEC §

piézda
choiXx

les duplexeurs a OAS et a OAV dont la qualité est assurée par les procédures d’agr
voir-faire ou par les procédures d’homologation.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou
ur contenu, des exigences du présent document. Pour des“références datées,
on citée s’applique. Pour les références non datées, la derniére édition du docume
bnce s’applique (y compris les éventuels amendements).

0027 (toutes les parties), Symboles littéraux a utitiser en électrotechnique

0050-561, Vocabulaire électrotechnique ~vnternational — Partie 561: Dispd
électriques, diélectriques et électrostatiques et matériaux associés pour la détectid
et la commande de la fréquence

IEC 60068-1:2013, Essais d’environnement — Partie 1: Généralités et lignes directrices

IEC §
IEC ¢

IEC ¢
(sinu

IEC ¢
Essa

IEC §

0068-2-1, Essais d’environnement — Partie 2-1: Essais — Essai A: Froid
0068-2-2, Essais d’environnement — Partie 2-2: Essais — Essai B: Chaleur séche

0068-2-6, Essais)~ d’environnement — Partie 2-6: Essais — Essai Fc: Vibra
soidales)

0068-2-7,{Essais fondamentaux climatiques et de robustesse mécanique — Partie
is — Essai’ Ga et guide: Accélération constante

ésente partie de I'lEC 62604 spécifie les méthodes d’essai et les exigences génélrales
é

ment

artie
seule
nt de

sitifs
n, le

tions

2-7:

P-13:

0068-2-13, Essais fondamentaux climatiques et de robustesse mécanique — Partie

Essais —ESsal M. Basse pression atmosphéerique

IEC 60068-2-14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation de

temp

érature

IEC 60068-2-17:1994, Essais fondamentaux climatiques et de robustesse mécanique -
Partie 2-17: Essais — Essai Q: Etanchéité

IEC 60068-2-27, Essais d’environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

IEC 60068-2-30, Essais d’environnement — Partie 2-30: Essais — Essai Db: Essai cyclique de
chaleur humide (cycle de 12 h + 12 h)
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IEC 60068-2-31, Essais d’environnement — Partie 2-31: Essais — Essai Ec: Choc lié a des
manutentions brutales, essai destiné en premier lieu aux matériels

IEC 60068-2-45, Essais fondamentaux climatiques et de robustesse mécanique — Partie 2-45:
Essais — Essai XA et guide: Immersion dans les solvants de nettoyage

IEC 60068-2-52, Essais d’environnement — Partie 2-52: Essais — Essai Kb: Brouillard salin,
essai cyclique (solution de chlorure de sodium)

IEC 60068-2-58, Essais d’environnement — Partie 2-58: Essais — Essai Td: Méthodes d’essai

IEC §

a large bande et guide

IEC ¢
essa

IEC §
géné

IEC §

IEC ¢
choiX
dem

IEC ¢
d’ess

IEC ¢
- Pa
charg

IEC ¢
mest

IEC ¢
élect
corps

age des composants pour montage en surface (CMS)

...... =] Got+orta oo

e4ir de

0068-2-64, Essais d’environnement — Partie 2-64: Essais — Essai Fh: Vibrations aléafoires

0068-2-78, Essais d’environnement — Partie 2-78: Essais — Essai Cab: Chaleur hu
continu

0122-1, Résonateurs a quartz sous assurance de la qualité"— Partie 1. Spécific
rique

0617, Symboles graphiques pour schémas (disponjble)sous http://std.iec.ch/iec6061

0642, Résonateurs et dispositifs en céramique’ piézoélectrique pour la commande
de la fréquence — Chapitre I: Valeurs et conditions normalisées — Chapitre 1l: Cond.
esure et d’essais

0695-11-5, Essais relatifs aux risques du feu — Partie 11-5: Flammes d’essai — Méf
ai au brileur-aiguille — Appareillage, dispositif d’essai de vérification et lignes direct

0749-28, Dispositifs & semiconducteurs — Méthodes d’essais mécaniques et climat
'tie 28: Essai de sensibilité-aux décharges électrostatiques (DES) — Modéle de disp
yé (CDM) — niveau du dispositif

1000-4-2, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d’essai
re — Essai d'immunité aux décharges électrostatiques

1340-3-1/%."Electrostatique — Partie 3-1: Méthodes pour la simulation des g
rostatiques'— Formes d’onde d’essai des décharges électrostatiques pour le mode
humain (HBM)

mide,

ation

7)

et le
tions

hode
rices

ques
ositif

et de

bffets
e du

IEC ¢

1’240-'3.-’)1, I:Innfrnequiqua — Partie 3-2:- Méthodes POLLE la simulation des d

pffets

électrostatiques — Formes d’onde d’essai des décharges électrostatiques pour les modéles de
machine (MM)

IEC 62761, Lignes directrices pour la méthode de mesure des non-linéarités pour les dispositifs
a ondes acoustiques de surface (OAS) et a ondes acoustiques de volume (OAV) pour
fréquences radioélectriques (RF)

IEC 80000 (toutes les parties), Grandeurs et unités

ISO 80000 (toutes les parties), Grandeurs et unités

1

Cette publication a été retirée.
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3 Termes, définitions, unités et symboles graphiques

3.1

Pour

Termes et définitions

les besoins du présent document, les termes et définitions suivants s’appliquent.

L’'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

o S
3.1.1
3.1.1

O-Onlin brosvvaina alatfaron. Ao ik
A4 L~ T

Termes généraux

.1

ondd acoustique de surface

OAS
onde
décrq

[SOU

3.1.1
filtre
filtre
filtre

élém
trans|

[sou

3.1.1

acoustique se propageant le long de la surface d’un matériau élastique dont I'ampl
it exponentiellement suivant la profondeur dans le matériau

RCE: IEC 60862-1:2015, 3.1.1.1]

.2

a ondes acoustiques de surface

OAS

caractérisé par une ou plusieurs lignes de tranSmission d’onde acoustique de surfag
ents résonants, ou l'onde acoustique de surface est généralement générée p3
ducteur interdigité et se propage le long de<l@ surface d’un matériau

RCE: IEC 60862-1:2015, 3.1.1.2]

.3

ondeg acoustique de volume

OAV
onde|
du vq

Note
piézod

3.1.1
filtre
filtre
filtre

paire

acoustique qui se propage dans un matériau élastique puis qui traverse toute I'épais
lume

a l'article: L’'ond€ est excitée par des électrodes métalliques fixées sur les deux faces de la d
lectrique.

.4

a ondes acoustiques de volume

OAV

caracterisé par une onde acoustique de volume qui est habituellement générée pa
d'electrodes et qui se propage le long d’'une direction d’épaisseur

itude

e ou
r un

bseur

ouche

une

3.1.1

.5

résonateur acoustique de volume de couche
FBAR

résonateur OAV sur couche fine, composé d’'une couche piézoélectrique placée entre deux
couches d’électrodes avec surface supérieure et inférieure sans contrainte prise en charge
meécaniquement au bord sur un substrat avec structure en cavité, comme représenté a la
Figure 1, ou une structure de membrane par exemple

Note 1 a l'article:

resonator”.

L’abréviation "FBAR" est dérivée du terme anglais développé correspondant "film bulk acoustic
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Electrode supérieure

Couche de
A soutien
QV Matériau piézoélectrique
Electrode inférieure |
Substrat de
soutien
IEC
a) — Gravure sur face arriére
Electrode supérieure
A e
< Matériau piézoélectrique
Y
\ % Lame d’air /
Electrode inférieure Substrat de
soutien
IEC
b) — Gravure sur face avant
Electrode supérieuré
A e
< Matériau piézoéleétrigue
Y
/4 % Lame'dair \
\ §
A@c rode inférieure
Substrat de
\L\O soutien
IEC
c) — Gravure sur couche sacrificielle
Figure 1 — Configuration FBAR
3.1.1[6
résonateur a_montage solide
SMR
résomateur OAV qui supporte la structure électrode/couche piézoélectrique/électrode ave¢ une
séquencede couches fmes supplementalres qui alternent des |mpedances acousthue\, Za,

reflecteurs acousthues et decouplent Ie resonateur acousthuement du substrat teI que
représenté a la Figure 2 a titre d’exemple


https://iecnorm.com/api/?name=9d71ce83a69f0adc2b0eaa466f7fe8b1

IEC 62604-1:2022 © |EC 2022 - 43 -

Electrode supérieure

3.1.2

3.1.2,

fréqu

fréguence définie par la spécification et a laquelle les autrés fréquences peuvent se référ

[SOU

3.1.2,

affai

= Matériau piézoélectrique Electrode
y a— inférieure
Couche % \ Couche
d’'impédance ’ — d’'impédance
Z, faible \ Z, élevée
(4
Substrat de
soutien

IEC
Figure 2 — Configuration SMR

Termes relatifs aux caractéristiques de réponse

1
ence de référence

RCE: IEC 60862-1:2015, 3.1.2.3]

2
blissement d’insertion

rapport logarithmique de la puissance transmise directement a I'impédance de charge avant

I'inse
duplsg

rtion du duplexeur a la puissance transmise a I'impédance de charge apres I'insertiq
xeur

n du

venu

[SOYURCE: IEC 60862-1:2015, ~3:1.2.6, modifi¢ — Dans la définition, "filtre" est de
"duplexeur".]

3.1.2.3

affaiblissement d’insertion nominal

affaiplissement d’insertion a une fréquence de référence donnée

[SOURCE: IEC,60862-1:2015, 3.1.2.7]

3.1.2,4

affaiblissement relatif

différence entre I'affaiblissement a une fréquence donnée et I'affaiblissement a la fréquence de
référence

[SOURCE: IEC 60862-1:2015, 3.1.2.8]

3.1.2

.5

bande passante
bande des fréquences pour lesquelles I'affaiblissement relatif est inférieur ou égal a la valeur
spécifiée

[SOURCE: IEC 60862-1:2015, 3.1.2.9]
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3.1.2.6

largeur de bande passante

intervalle des fréquences entre lesquelles I'affaiblissement relatif est inférieur ou égal a la
valeur spécifiée

[SOURCE: IEC 60862-1:2015, 3.1.2.10]

3.1.2.7
ondulation dans la bande passante
variation maximale des caractéristiques d’affaiblissement dans la bande passante spécifiée

[SOYRCE: IEC 60862-1:2015, 3.1.2.11]

3.1.2,8
affaiblissement d’insertion minimal
valeyr minimale de I'affaiblissement d’insertion dans la bande passante

[SOURCE: IEC 60862-1:2015, 3.1.2.13]

3.1.2,9
affaiblissement d’insertion maximal
valeyr maximale de I'affaiblissement d’insertion dans la bande‘passante

[SOYRCE: IEC 60862-1:2015, 3.1.2.14]

3.1.2110

bande atténuée
bandg des fréquences pour lesquelles I'affaiblissement relatif est supérieur ou égal a une vpleur
spécifiée

[SOURCE: IEC 60862-1:2015, 3.1.2.15]

3.1.2111

larggqur de bande atténuée
interyalle des fréquences entre lesquelles I'affaiblissement relatif est supérieur ou égal 3 une
valeyr spécifiée

[SOURCE: IEC 60862-1:2015, 3.1.2.16]

3.1.2(12
rejet/de bande atténuée
affaiplissement relatif minimal a une bande atténuée spécifiée

[SOURCE: IEC 60862-1:2015, 3.1.2.17]

3.1.2.13
retard de groupe
temps égal a la dérivée premiere du déphasage, en radians, par rapport a la pulsation

[SOURCE: IEC 60862-1:2015, 3.1.2.19]

3.1.2.14

fréquence piégée

fréquence spécifiée pour laquelle I'affaiblissement relatif est supérieur ou égal a une valeur
spécifiée
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[SOURCE: IEC 60862-1:2015, 3.1.2.22]

3.1.2

15

affaiblissement piégé
affaiblissement relatif a une fréquence piégée donnée

[SOURCE: IEC 60862-1:2015, 3.1.2.23]

3.1.2

.16

bande de transition

band
attén

[SOU

3.1.2
réfle
mesu

ou Z,
de sq

Note

[SOU

3.1.2
affai
valel

[SOU

3.1.2

uée adjacente
RCE: IEC 60862-1:2015, 3.1.2.24]

17
ctivité
re sans dimension du degré de désadaptation entre les deux impédances Z, et Z,:

Za_Zb
Zo+2Zp

et Z, représentent respectivement I'impédance dentrée et de la source ou I'impéd
rtie et de la charge

a l'article: La valeur absolue de réflectivité est appélee le coefficient de réflexion.

RCE: IEC 60862-1:2015, 3.1.2.25]

.18
blissement d’écho

nive

valedr\de puissance, de tension ou de courant appliquée a laccés d’entrée

20 log 2222 45
917z, + Zp
RCE: IEC-60862-1:2015, 3.1.2.26]
19
ud’entrée

ance

r du coefficient de réflexion donnée par I'expression modifiée par un signe en décibels:

d’un

duplexeur/diplexeur/multiplexeur

[SOURCE: IEC 60862-1:2015, 3.1.2.30, modifié — Dans la définition, "aux bornes d’entrée d’un
filtre" est devenu "a I'accés d’entrée d’un duplexeur/diplexeur/multiplexeur".]

3.1.2

.20

niveau de sortie
valeur de puissance, de tension ou de courant délivrée au circuit de charge

[SOURCE: IEC 60862-1:2015, 3.1.2.31]


https://iecnorm.com/api/?name=9d71ce83a69f0adc2b0eaa466f7fe8b1
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